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APPENDIX  A 


GLOSSARY  OF  TERMINOLOGY  AND  ABBREVIATIONS 


AF:  Air  Force 
AFB:  Air  Force  Base 

AFESC:  Air  Force  Engineering  and  Services  Center 
Al:  Chemical  symbol  for  aluminum 

ALLUVIUM:  Materials  eroded,  transported  and  deposited  by 

streams . 

ALLUVIAL  FAN:  A  fan-shaped  deposit  formed  by  a  stream 

either  where  it  issues  from  a  narrow  mountain  valley  into  a 
plain  or  broad  valley,  or  where  a  tributary  stream  joins  a 
main  stream. 

ANGB:  Air  National  Guard  Base 

ANTICLINE:  A  fold  in  which  layered  strata  are  inclined  down 
and  away  from  the  axes. 

AQUICLUDE:  Poorly  permeable  formation  that  impedes 

groundwater  movement  and  does  not  yield  to  a  well  or  spring. 

AQUIFER:  A  geologic  formation,  group  of  formations,  or  part 
of  a  formation  that  is  capable  of  yielding  water  to  a  well 
or  spring. 

AQUITARD:  A  geologic  unit  which  impedes  groundwater  flow. 

AROMATIC:  Description  of  organic  compounds  in  which  the 

carbon  atoms  are  arranged  into  a  ring  with  special  electron 
stability  associated.  Aromatic  compounds  are  often  more 
reactive  than  nonaromatics. 

ARTESIAN:  Groundwater  contained  under  hydrostatic  pressure. 
ASL:  Above  sea  level 

ASTM:  American  Society  for  Testing  and  Materials 

AVGAS:  Aviation  gasoline 

Ba:  Chemical  symbol  for  barium 

Base:  Selfridge  ANGB 

BIODEGRADABLE:  The  characteristic  of  a  substance  to  be 

broken  down  from  complex  to  simple  compounds  by 
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microorganisms . 

Bldg:  Building 

BLS:  Below  land  surface 

CA:  Chemical  symbol  for  cadmium. 

CE:  Civil  Engineering 

CERCLA:  Comprehensive  Environmental  Response,  Compensation 

and  Liability  Act 

CLOSURE:  The  completion  of  a  set  of  rigidly  defined 

functions  for  a  hazardous  waste  facility  no  longer  in 
operation. 

COD  (Chemical  Oxygen  Demand) :  The  oxygen  equivalent  of  the 
organic  matter  in  waters  that  can  be  oxidized  chemically. 

CONFINED  AQUIFER:  An  aquifer  bounded  above  and  below  by 
impermeable  strata  or  by  geologic  units  of  distinctly  lower 
permeability  than  that  of  the  aquifer  itself. 

CONFINING  UNIT:  An  aquitard  or  other  poorly  permeable  layer 
which  restricts  the  movement  of  groundwater. 

CONTAMINATION:  The  degradation  of  natural  water  quality  to 

the  extent  that  its  usefulness  is  impaired.  There  is  no 
implication  of  any  specific  limits  since  the  degree  of 
permissible  contamination  depends  on  the  intended  end  use  or 
uses  of  the  water. 

Cr:  Chemical  symbol  for  chromium 

CTTC:  Chanute  Technical  Training  Center 

Cu:  Chemical  symbol  for  copper 

DEQPPM :  Defense  Environmental  Quality  Program  Policy 

Memorandum 

DIP:  The  angle  at  which  a  stratum  is  inclined  from  the 

horizontal. 

DISPOSAL  FACILITY:  A  facility  or  part  of  a  facility  at 

which  hazardous  waste  is  intentionally  placed  into  or  on 
land  or  water,  and  at  which  waste  will  remain  after  closure. 
DISPOSAL  OF  HAZARDOUS  WASTE:  The  discharge,  deposit, 

injection,  dumping,  spilling,  or  placing  of  any  hazardous 
waste  into  or  on  land  or  water  so  that  such  waste  or  any 
constituent  thereof  may  enter  the  environment  or  be  emitted 
into  the  air  or  discharged  into  any  waters,  including 
groundwater. 
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DOD:  Department  of  Defense 

DOWNGRADIENT :  In  the  direction  of  decreasing  hydraulic 

static  head;  the  direction  in  which  groundwater  flows. 

DRIFT:  All  rock  material  in  transport  in  glacier  ice,  all 

deposits  made  by  ice,  and  all  deposits  made  by  glacier 
meltwater. 

DUMP:  An  uncovered  land  disposal  site  where  solid  and/or 

liquid  wastes  are  deposited  with  little  or  no  regard  for 
pollution  control  or  aesthetics.  Dumps  are  susceptible  to 
open  burning  and  are  exposed  to  the  elements,  disease 
vectors  and  scavengers. 

EFFLUENT:  A  liquid  water  discharge  from  a  manufacturing  or 
treatment  process,  in  its  natural  state,  or  partially  or 
completely  treated,  that  discharges  into  the  environment. 

EP:  Extraction  procedure,  the  EPA's  standard  laboratory 

procedure  for  leachate  generation. 

EPA:  U.S.  Environmental  Protection  Agency 

EPHEMERAL  AQUIFER:  A  water-bearing  zone  typically  located 
near  the  surface  which  normally  contains  water  seasonally. 

EROSION:  The  wearing  away  of  land  surface  by  wind,  water, 

or  chemical  processes. 

FLOOD  PLAIN:  The  lowland  and  relatively  flat  areas 
adjoining  inland  and  coastal  areas  of  the  mainland  and 
off-shore  islands,  including,  at  a  minimum,  areas  subject  to 
a  1  percent  or  greater  chance  of  flooding  in  any  given  year. 

FLOW  PATH:  The  direction  or  movement  of  groundwater  as 

governed  principally  by  the  hydraulic  gradient. 

FLUVIAL:  Pertaining  to  the  landforms  and  deposits  produced 

by  river  action. 

FPTA:  Fire  Protection  Training  Area 

FT/MIN :  Feet  per  minute 

GC/MS:  Gas  chromatograph/mass  spectrophotometer,  a 

laboratory  procedure  for  identifying  unknown  organic 
compounds . 

GLACIER:  A  mass  of  ice  with  definite  lateral  limits,  with 

motion  in  a  definite  direction  and  origination  from  the 
compacting  of  snow  by  pressure. 

GLACIAL  TILL:  Unsorted  and  unstratified  drift  consisting  of 


clay,  sand,  gravel  and  boulders  which  is  deposited  by  or 
underneath  a  glacier. 

GPM:  Gallons  per  minute 

GROUNDWATER:  Water  beneath  the  land  surface  in  the 
saturated  zone  that  is  under  atmospheric  or  artesian 
pressure. 

GROUNDWATER  RESERVOIR:  The  earth  materials  and  the 

intervening  open  spaces  that  contain  groundwater. 

HALOGEN:  The  class  of  chemical  elements  including  fluorine, 
chlorine,  bromine  and  iodine. 

HARDFILL:  Disposal  sites  receiving  construction  debris, 

wood,  miscellaneous  spoil  material. 

HARM:  Hazard  Assessment  Rating  Methodology 

HAZARDOUS  SUBSTANCE:  Under  CERCLA ,  the  definition  of 

hazardous  substance  includes: 

1.  All  substances  regulated  under  Paragraphs  311  and 
307  of  the  Clean  Water  Act  (except  oil) ; 

2.  All  substances  regulated  under  Paragraph  3001  of 
the  Solid  Waste  Disposal  Act; 

3 .  All  substances  regulated  under  Paragraph  112  of  the 
Clean  Air  Act; 

4.  All  substances  which  the  Administrator  of  EPA  has 
acted  against  under  Paragraph  7  of  the  Toxic 
Substance  Control  Act; 

5.  Additional  substances  designated  under  Paragraph 
102  of  the  Superfund  bill. 

HAZARDOUS  WASTE:  As  defined  in  RCRA,  a  solid  waste,  or 

combination  of  solid  wastes,  which  because  of  its  quantity, 
concentration,  or  physical,  chemical  or  infectious 
characteristics  may  cause  or  significantly  contribute  to  an 
increase  in  mortality  or  an  increase  in  serious, 
irreversible,  or  incapacitating  reversible  illness;  or  pose 
a  substantial  present  or  potential  hazard  to  human  health  or 
the  environment  when  improperly  treated,  stored, 
transported,  or  disposed  of,  or  otherwise  managed. 

HAZARDOUS  WASTE  GENERATION:  The  act  or  process  of  producing 
a  hazardous  waste. 

HEAVY  METALS:  Metallic  elements,  including  the  transition 
series,  which  include  many  elements  required  for  plant  and 
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animal  nutrition  in  trace  concentrations  but  which  become 
toxic  at  higher  concentrations. 

HQ :  Headquarters 

HR:  Hour 

HWMF:  Hazardous  Waste  Management  Facility 

HYDROCARBONS:  Organic  chemical  compounds  composed  of 

hydrogen  and  carbon  atoms  chemically  bonded.  Hydrocarbons 
may  be  straight  chain,  cyclic,  branched  chain,  aromatic,  or 
polycyclic,  depending  on  the  arrangement  of  carbon  atoms. 
Halogenated  hydrocarbons  are  hydrocarbons  in  which  one  or 
more  hydrogen  atoms  has  been  replaced  by  a  halogen  atom. 

IN :  Inches 

INCOMPATIBLE  WASTE:  A  waste  unsuitable  for  commingling  with 
another  waste  or  material  because  the  commingling  might 
result  in  generation  of  extreme  heat  or  pressure,  explosion 
or  violent  reaction,  fire,  formation  of  substances  which  are 
shock  sensitive,  friction  sensitive,  or  otherwise  have  the 
potential  for  reacting  violently,  formation  of  toxic  dusts, 
mists,  fumes,  and  gases,  volatilization  of  ignitable  or 
toxic  chemicals  due  to  heat  generation  in  such  a  manner  that 
the  likelihood  of  contamination  of  groundwater  or  escape  of 
the  substance  into  the  environment  is  increased,  any  other 
reaction  which  might  result  in  not  meeting  the  air,  human 
health,  and  environmental  standards. 

INFILTRATION:  The  movement  of  water  through  the  soil 

surface  into  the  ground. 

IRP:  Installation  Restoration  Program 

ISOPACH:  Graphic  presentation  of  geologic  data,  including 

lines  of  equal  unit  thickness  that  may  be  based  on  confirmed 
(drill  hole)  data  or  indirect  geophysical  measurement. 

JP-4:  Jet  Propulsion  Fuel  Number  Four,  military  jet  fuel 

LACUSTRINE:  Pertaining  to  landforms  on  deposits  produced  by 

the  growth  and  recession  of  lakes. 

LEACHATE:  A  solution  resulting  from  the  separation  or 
dissolving  of  soluble  or  particulate  constituents  from  solid 
waste  or  other  man-placed  medium  by  percolation  of  water. 

LEACHING:  The  process  by  which  soluble  materials  in  the 
soil,  such  as  nutrients,  pesticide  chemicals  or 
contaminants,  are  washed  into  a  lower  layer  of  soil  or  are 
dissolved  and  carried  away  by  water. 


LENTICULAR: 


A  bed  or  rock  stratum  or  body  that  is 
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lens-shaped. 

LINER:  A  continuous  layer  of  natural  or  man-made  materials 
beneath  or  on  the  sides  of  a  surface  impoundment,  landfill, 
or  landfill  cell  which  restricts  the  downward  or  lateral 
escape  of  hazardous  waste,  hazardous  waste  constituents  or 
leachate. 

LITHOLOGY:  The  description  of  the  physical  character  of  a 

rock. 

METALS:  See  "Heavy  Metals" 

MGD:  Million  gallons  per  day 
MOGAS:  Motor  gasoline 

MONITORING  WELL:  A  well  used  to  measure  groundwater  levels 
and  to  obtain  samples. 

MORAINE:  Ridges  of  rock  and  earth  debris  around  glaciers. 

A  ridge-like  accumulation  of  till  with  associated  stratified 
drift  built  along  the  margin  of  a  glacier. 

UG/L:  Micrograms  per  liter  (equivalent  to  parts  per  billion 
in  low  density  water) . 

UMHO/CM:  Microhms  per  centimeter 

MG/L:  Milligrams  per  liter  (equivalent  to  parts  per  million 
in  low  density  water) . 

MGD:  Million  gallons  per  day 

MS:  Master  of  Science  degree 

MSL:  Mean  sea  level 

N :  North 

NET  PRECIPITATION:  The  amount  of  annual  precipitation  minus 
annual  evaporation. 

Ni:  Chemical  symbol  for  nickel. 

No:  Number 

NPDES:  National  Pollutant  Discharge  Elimination  System 

OEHL:  Occupational  and  Environmental  Health  Laboratory 

O&G:  Oil  and  grease 

ORGANIC:  Being,  containing  or  relating  to  carbon  compounds, 
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especially  in  which  hydrogen  is  attached  to  carbon. 

OUTWASH:  Layered,  washed  and  size-sorted  deposits  of  sand 

and  gravel  laid  down  by  streams  coming  off  a  melting 
glacier. 

Pb:  Chemical  symbol  for  lead 
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% :  Percent 

PERCOLATION:  Movement  of  moisture  by  gravity  or  hydrostatic 
pressure  through  interstices  of  unsaturated  rock  or  soil. 

PERENNIAL  STREAM:  Streams  that  flow  throughout  the  year  and 
from  source  to  mouth. 

PERMEABILITY:  The  capacity  of  a  porous  rock,  soil  or 
sediment  for  transmitting  a  fluid  without  damage  to  the 
structure  of  the  medium. 

PERSISTANCE:  As  applied  to  chemicals,  those  which  are  very 

stable  and  remain  in  the  environment  in  their  original  form 
for  an  extended  period  of  time. 

P.G.:  Registered  Professional  Geologist 

P.HG.:  Registered  Professional  Hydrogeologist 

pH:  Negative  logarithm  of  hydrogen  ion  concentration 

Ph.D.:  Doctor  of  Philosophy  degree 


PHENOLS:  Class  of  organic  chemicals  characterized  by 
hydroxyl  groups  attached  to  •*.n  aromatic  ring.  May  be 
further  classified  into  monchydric,  dihydric  and  poly  hydric 
depending  upon  the  number  of  hydroxyl  groups. 

PL:  Public  Law 
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POL:  Petroleum,  oils  and  lubricants 

POLLUTANT:  Any  introduced  gas,  liquid  or  solid  that  makes  a 

resource  unfit  for  a  specific  purpose. 

POLYCYCLIC  COMPOUND:  All  compounds  in  which  carbon  atoms 
are  arranged  into  two  or  more  rings,  usually  aromatic  in 
nature . 

POTENTIOMETRIC  SURFACE:  The  imaginary  surface  to  which 

water  in  an  artesian  aquifer  would  rise  in  tightly  screened 
wells  penetrating  it. 

PPB:  Parts  per  billion  by  weight  (equivalent  to  ug/L  in  low 

density  water) . 
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PPM:  Parts  per  million  by  weight  (equivalent  to  mg/1  in  low 
density  water) . 

PRECIPITATION:  Rainfall 

QA/QC:  Quality  assurance/ quality  control 

QUATERNARY  MATERIALS:  The  second  period  of  the  Cenozoic 
geologic  era,  following  the  Tertiary,  and  including  the  last 
2-3  million  years. 

RCRA:  Resource  Conservation  and  Recovery  Act 

RECEPTORS:  The  potential  impact  group  or  resource  for  a 

waste  contamination  source. 

RECHARGE  AREA:  A  surface  area  in  which  surface  water  or 
precipitation  percolates  through  the  unsaturated  zone  and 
eventually  reaches  the  zone  of  saturation.  Recharge  areas 
may  be  natural  or  manmade. 

RECHARGE:  The  addition  of  water  to  the  groundwater  system 

by  natural  or  artificial  processes. 

RIPARIAN:  Living  or  located  on  a  riverbank 

SANITARY  LANDFILL:  A  land  disposal  site  using  an  engineered 
method  of  disposing  of  solid  wastes  on  land  in  a  way  that 
minimizes  environmental  hazards. 

SATURATED  ZONE:  That  part  of  the  earth's  crust  in  which  all 
voids  are  filled  with  water. 

SCS:  U.S.  Department  of  Agriculture  Soil  Conservation 

Service 

SLUDGE:  Any  garbage,  refuse,  or  sludge  from  a  waste 

treatment  plant,  water  supply  treatment,  or  air  pollution 
control  facility  and  other  discarded  material,  including 
solid,  liquid,  semi-solid,  or  contained  gaseous  material 
resulting  from  industrial,  commercial,  mining,  or 
agricultural  operations  and  from  community  activities,  but 
does  not  include  solid  or  dissolved  materials  in  domestic 
sewage;  solid  or  dissolved  materials  in  irrigation  return 
flows;  industrial  discharges  which  are  point  source  subject 
to  permits  under  Section  402  of  the  Federal  Water  Pollution 
Control  Act,  as  amended  (86  USC  880)  ;  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic 
Energy  Act  of  1954  (68  USC  923). 

SOLID  WASTE:  Any  garbage,  refuse,  or  sludge  from  a  waste 
treatment  plant,  water  supply  treatment,  or  air  pollution 
control  facility  and  other  discarded  material,  including 
solid,  liquid,  semi-solid,  or  contained  gaseous  material 
resulting  from  industrial,  commercial,  mining,  or 


agricultural  operations  and  from  community  activities,  but 
does  not  include  solid  or  dissolved  materials  in  domestic 
sewage;  solid  or  dissolved  materials  in  irrigation  return 
flows;  industrial  discharges  which  are  point  source  subject 
to  permits  under  Section  402  of  the  Federal  Water  Pollution 
Control  Act,  as  amended  (86  USC  880) ;  or  source,  special 
nuclear,  or  by-product  material  as  defined  by  the  Atomic 
Energy  Act  of  1954  (68  USC  923). 

SP;  Spill  area 

SPILL:  Any  unplanned  release  or  discharge  of  a  hazardous 

waste  onto  or  into  the  air,  land,  or  water. 

STORAGE  OF  HAZARDOUS  WASTE:  Containment,  either  on  a 

temporary  basis  or  for  a  longer  period,  in  such  a  manner  as 
not  to  constitute  disposal  of  such  hazardous  waste. 

STP:  Sewage  treatment  plant 

TCE :  Trichloroethylene 

TILL:  Unsorted,  unstratified  drift;  may  contain  particles 

ranging  in  size  from  clay  to  boulders. 

TOC  (Total  organic  carbon) :  The  total  organic  carbon  in  an 
aqueous  sample. 

TOXICITY:  The  ability  of  a  material  to  produce  injury  or 

disease  upon  exposure,  ingestion,  inhalation  or  assimilation 
by  a  living  organism. 

TRANSMISSIVITY:  The  rate  at  which  water  is  transmitted 

through  a  unit  width  of  aquifer  under  a  unit  hydraulic 
gradient. 

TREATMENT  OF  HAZARDOUS  WASTE:  Any  method,  technique,  or 
process  including  neutralization  designed  to  change  the 
physical,  chemical,  or  biological  character  or  composition 
of  any  hazardous  waste  so  as  to  neutralize  the  waste  or  r- o 
as  to  render  the  waste  nonhazardous . 

TSD:  Treatment,  storage  or  disposal 

UPGRADIENT:  In  the  direction  of  increasing  hydraulic  static 

head;  the  direction  opposite  to  the  prevailing  flow  of 
groundwater. 

USAF:  United  States  Air  Force 

USDA:  United  States  Department  of  Agriculture 

U.S.  EPA:  United  States  Environmental  Protection  Agency 
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USGS:  United  States  Geological  Survey 
VOA:  Volatile  organics  analysis. 

VOC:  Volatile  organic  compounds. 

WATER  TABLE:  Surface  of  a  body  of  unconfined  groundwater  at 
which  the  pressure  is  equal  to  that  of  the  atmosphere. 

WATER  TABLE  MOUND:  A  positive  feature  on  the  water  table 
surface  attributable  to  the  preferential  accretion  of 
recharge  waters  over  a  given  area. 

Zn:  Chemical  symbol  for  zinc. 
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INSTALLATION  RESTORATION  PROGRAM 

-  PHASE  II  (Stage  1) 

3*1  fridge  ANGB  KI 


84  Jul  18 


I. -SUBSCRIPT ION  OP  WORE: 

The  purpose  of  this  teak  is  to  undertake  a  field  investigation  at 
Selfrldge  ANGB  KI  to:  (1)  determine  the  presenoe  or  absenoe  of  oontamination 
within  the  specified  areas  of  Investigation;  (2)  if  oontaalnatlon  exists, 
determine  the  potential  for  aigration  of  those  oontaalnants  in  the  various 
envlronnental  aedla;  (3)  Identify  potential  enenvlroiaental  and  health  risk 
oonsequenoes  of  Bigrating  discovered  pollutants;  and  (4)  Identify  additional 


investigations  necessary  to  deteralne  the  magnitude,  extent,  direction  gnd 
rate  of  aigration  of  dlsoovered  oontaalnants.  f'k  \  /  r 

The  Phase  I  IRP  Report  (Bailed  under  separate  oover)  incorporates  the 
background  and  description  of  the  sites  for  this  task. 

A.  To  accomplish  this  survey  effort,  the  contractor  shall: 


"T 


1.  Monitor  all  exploratory  borehole  and  well  drilling  operations 
with  a  photo-ionization  meter  or  equivalent  organic  vapor  detection  device  to 
identify  potential  generation  of  hazardous  and/or  toxic  materials.  In 
addition  the  contractor  shall  monitor  the  drill  cuttings  for  visual  soil 
discoloration  and  odor.  If  in  the  process  of  drilling  soil  cuttings  are 
suspected  to  be  hazardous  by  the  contractor,  the  cuttings  shall  be 
containerized, sampled  and  analyzed  for  EP  Toxicity  and  Ignitablllty  (Ref:  40 
CFR  Subpart  C,  261.21  -Ignitablllty  and  261.24  -EP  Toxicity).  All  results  of 
BK>nitorlng  (detection  devloes,  oolor  and  odor)  shall  be  included  in  boring  and 
well  logs.  It  is  estimated  that  five  (5)  samples  shall  be  oollected  for  EP 
Toxicity  and  Ignitabllty  Testing.  (Analytical  Detection  Limits  Identified  in 
Attachment  1) 

2.  Determine  the  areal  extent  of  the  sites  by  reviewing  available 
aerial  photos  of  the  base,  both  historical  and  the  most  recent  panchromatic 
and  Infrared. 

3.  At  locations  where  surface  water  samples  are  oollected  mark  with 
permanent  marker,  and  record  on  a  site  specific  map. 

4.  Analyze  on  site,  all  water  samples  collected  for  pH,  temperature, 
and  specific  conductance.  Sampling,  maximum  holding  time  and  preservation  of 
samples  for  laboratory  analysis  shall  comply  strictly  with  the  following 
referenoes:  Standard  Methgda  tor  itLS  EsamlnaUPP  Cl  Mater  god.  Wastewater. 

15th  Ed.  (1980);  1STH  Section  11 ,  later  gad  ImJjaflBgntgl  Technology;  and 
MeJJlOdfl  XfiT  fihmlfigl  Analysis  of.  Mater  and  Wastes.  EPA  Manual  600/4-79-020 
(1979). 

5.  Split  all  water  and  soil  samples  as  part  of  the  contractors 
specific  Quality  Assurance /Quality  Control  (QA/QC)  protocols  and  procedures. 
One  set  of  samples  shall  be  analyzed  by  tbe  contractor  and  the  other  set  of 
samples  shall  be  forwarded  for  analysis  through  overnight  delivery  to: 


F33615-80-D-4006,  0049 


m 

s'; 


K-N' 

Kg**1 


s-jr. 


liUiUlWJ 


CaHWMliH 


-  -  -  -  BSAF  OBHL/HA _ 

Bldg  140 

Brooks  APB  71  7B235 

The  luplti  ttat  to  tki  USAF  OEEL/SA  shall  bi  accompanied  bp  tbs 
following  information: 

(a)  Purpose  of  saapls  (analyte) 

(b)  Installation  naas  (bass) 

(e)  Saapla  nnabsr  (on  coatsinsrs) 

(d)  Sonrca/location  of  saapla 

(a)  Contract  Task  Numbers  and  Title  of  Project 

(f)  Method  of  collection  (bailer,  section  pnap,  air-lift 


pnap,  ate.) 


(g)  Volumes  reaoved  before  sample  taken 


(h)  Special  conditions  (nse  of  enrrogate  standard;  special 
nonstandard  preservations,  etc.) 

(1)  Preservatives  ased 

This  inforastion  shall  be  forwarded  with  each  sample  bp  properlp 
coapleting  an  AF  Fora  2752  (copp  of  fora  and  instruction  on  proper  coapletion 
aailed  under  separate  cover).  In  addition,  copies  of  field  logs  docuaenting 
sample  collection  should  accoapanp  the  samples. 

Chain-of-custody  record*  for  all  samples,  field  blanks  and  quality 
control  duplicates  shall  be  maintained. 

6.  Comply  with  U.S.  EPA  Publication  330/9-S1-002,  NEIC  Manual  for 
Ground  Tater/Subsurface  Investigations  at  Hazardous  Taste  Sites  for  monitoring 
well  installation.  Only  screw  type  joints  shall  be  used. 

7.  Drill  wells  to  s  sufficient  depth  to  collect  samples 
representative  of  aquifer  quality  and  to  intercept  contaminants  if  they  are 
present.  Tell  developaeat  shall  proceed  until  the  discharge  water  is  clear 
and  free  of  sediaent  to  the  fullest  extent  possible. 

S.  Survey  elevations  of  all  newly  installed  monitoring  wells  with 
respect  to  bench  aark  on  base  to  a  vertical  accuracy  of  £0.01  feet.  Between 
sites,  monitoring  well  casing  shall  be  tied  into  the  survey  bench  aark  to  a 
vertical  accuracy  of  £0.1  feet.  All  survey  data  shall  be  recorded  on  site 

map. 

9.  After  well  development,  survey  and  a  tiae  to  be  specified  by  the 
contractor  for  water  level  stabilization,  synoptic  ground  water  level  measure¬ 
ments  shall  be  recorded  using  an  electric  tape,  or  calibrated  tape  with 
mechanical  sounding  device  to  an  accuracy  of  £0.01  feet.  Tater  level  measure¬ 
ments  shall  be  obtained  at  least  3  times  from  each  well. 

F33615-80-D-4006,  0049  _. 
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_ ID.  _Conduot_*ll_wat#r  quality,  .sampling  svsnts  .identified  in  *lte _ 

specif lo  work  onoe.  All  water  quality  sampling  ah all  be  oonduoted  at  aaaa 
tla*  a a  watar  level  measuring  periods  in  paragraph  9  above.  Detection  Halts 
for  watar  quality  analyaaa  art  defined  in  Attachment  1.  All  oontractor  QJL/QC 
aaapla  analysis  results  shall  be  Included  in  analytloal  results  in  draft  final 
report. 

11.  Drill  all  aonitor  wells  using  the  following  specifications: 

a.  Each  well  shall  be  drilled  with  a  A  1/2- in oh  Inside  dlaaeter 
hollow-stem  auger  equipment.  Samples  shall  be  taken  for  stratigraphic  oontrol 
purposes  at  5-foot  intervals,  unless  otherwise  specified  in  site  specific 
work.  Each  pilot  boring  log  and  well  oompletion  stnmarles  shall  be  Included 
in  the  final  Report  (as  specified  in  Item  VI  below) . 

b.  The  sverage  depth  of  each  of  these  wells  shall  be  25  feet.  A 
total  of  twenty-five  (2^1  yells  shall  be  drilled;  therefore,  total  footage  of 
wells  shall  not  exceed  linear  feet.  Each  well  shall  be  constructed  of 
Schedule  AO  PTC  casing  using  threaded,  non-glued  fittings.  Bach  well  shall  be 
screened  to  20  feet  below  the  water-table  surfaoe  (resulting  in  a  total 
screening  of  500  feet).  The  screen  shall  oonsist  of  two- inch  diameter,  stain¬ 
less  steel  with  up  to  0.020  inch  slots.  The  screen  shall  be  oapped  at  the 
bottom.  All  connections  shall  be  flush- Joint  threaded.  Each  well  shall  be 
gravel-packed  with  washed  and  bagged  rounded  sand  or  gravel  with  a  grain  sire 
distribution  compatible  with  the  screen  and  the  formation.  The  pack  shall  be 
placed  from  the  bottom  of  the  borehole  to  2  feet  above  the  top  of  the  screen. 
Granulated  or  pelletized  bentonite  shall  be  tremled  above  the  sand/gravel  pack 
to  a  minimum  thickness  of  two  feet.  Type  I  Portland  oement  grout  shall  be 
emplaced  from  above  the  top  of  the  bentonite  seal  to  the  land  surfaoe.  Each 
well  shall  be  oonpleted  with  installation  of  a  security  casing  of  A-lncb  dia¬ 
meter  black  iron  with  oap  and  locking  hasp  and  shall  be  clearly  numbered  with 
an  exterior  paint.  If  well  stick-up  la  of  oonoern  in  an  area  (l.e. ,  golf 
oourse),  the  well  shall  be  completed  flush  with  the  land  surface. 

12.  Develop  each  well  with  bailer,  submersible  pump  or  bladder  pump 
until  clean  of  suspended  solids. 

13  •  Purge  all  wells  of  at  least  3-5  well  volumes  of  water  prior  to 
sampling.  Purging  shall  be  completed  by  using  a  stainless  steel  submersible 
pump  or  bladder  pimp.  All  sampling  shall  be  conducted  using  a  learner er 
sampler  or  Teflon*  bailer. 

1A.  Meet  all  chemical  analysis  (water  and  soil)  required  limits  of 
detection  for  applicable  EPA  method  identified  in  Attachment  1. 

15.  Conduct  second-column  confirmation  when  detection  limits  exceed 
values  identified  in  Attachment  2,  for  EPA  Methods  601  ,  602.  A  maximum  of  25$ 
of  the  samples  oolleoted  for  these  analyses  shall  require  2nd-column 
confirmation. 

16.  Plot  and  map  all  field  data  collect  for  each  site  according  to 
surveyed  positions.  Identify  or  estimate  the  nature  of  contamination  and  the 
magnitude  and  potential  for  contaminant  flow  within  each  site,  to  receiving 
streams  and  ground  waters. 
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- B.  Id  addition  to  tbs  general  items  delineated  In  Paragraph  1-16  a  bore, 

oonduot  the  following  specific  efforts  at  tha  following  areas  and  altas.  Ill 
the  altas  and  areas  are  Identified  In  Figure  1. 

Southwest  Sanitary  Landfill  ( SSL) 

1.  The  oontractor  shall  drill  and  Install  four  (A)  monitoring  wells,  one  to 
be  located  along  each  perimeter  of  the  landfill  area  on  the  north,  south,  east 
and  west  sides;  in  order  to  deternlne  If  the  potential  exists  for  ground  water 
oontaalnstlon  from  the  site.  The  specific  locations  of  the  wells  shall  be 
determined  by  the  oontractor  in  the  field. 

2.  The  oontractor  shall  oollect  one  round  of  ground  water  saaples  froa  each 
■onitor  well  and  s  aaxiaum  of  three  (3)  ponded  surface  water  samples  (within 
and  adjacent  to  the  landfill)  for  water  quality  analysis  Identified  in  Table 
1. 


Fire  training  Area-2  (FT1-2) 

1.  The  oontractor  shall  drill  and  Install  three  (3)  oonltor  wells  around  the 
area  in  order  to  determine  if  the  potential  exists  for  ground  water  contami¬ 
nation  from  the  area.  The  specific  locations  of  the  wells  shall  be  determined 
by  the  oontractor  in  the  field,  but  each  shall  generally  be  located  such  that 
one  well  is  located  on  the  west  side  of  Fire  Training  Area  (upgradlent)  and 
two  wells  are  located  on  the  east  side  of  the  Fire  Training  Area  (down- 
gradient). 

2.  The  oontractor  shall  oollect  one  round  of  ground  water  samples  from  each 
of  the  three  monitoring  wells  and  a  maximum  of  two  (2)  surface  water  samples, 
for  water  quality  analysis  Identified  In  Table  1.  The  surface  water  sampling 
locations  haall  include  the  ponded  water  within  the  termed  Fire  Training  Area 
and  one  downstream  location  near  the  discharge  of  the  drain  pipe  (originating 
within  the  berm)  into  the  drainage  swale. 

Fire  learning  Area-1  L£1A=H 

1.  The  oontractor  shall  drill  and  Install  three  (3)  monitor  wells  around  the 
area  In  order  to  determine  if  the  potential  exists  for  ground  water 
contamination  from  the  area-  The  specific  location  of  the  wells  shall  be 
determined  by  the  oontractor  in  the  field,  but  each  shall  generally  be  1 coated 
such  that  one  well  is  located  west  of  Fire  Training  Area  (upgradlent)  and  two 
wells  are  located  on  the  east  side  of  the  Fire  Training  Area  (downgradlent). 

2.  The  oontractor  shall  oollect  one  round  of  ground  water  samples  from  each 
of  the  three  monitor  wells  for  water  quality  analysis  Identified  In  Table  1. 

West  Baffin  Fuel  Spill  and  January  .1984  Spill  Site  (VRFS  and  J-B4  SS) 

1.  The  contractor  shall  drill  and  Install  five  (5)  monitor  wells  In  the  area 
of  the  west  ramp  to  determine  the  potential  presence  of  fuels  in  soils  and 
ground  water.  The  specific  location  of  the  wells  shall  be  determined  by  the 
oontractor  in  the  field,  but  each  shall  generally  be  located  as  follows: 

0  One  well  near  the  northeast  oorner  of  the  Vest  Kamp 
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o  One  vail  near  the  aoutbeaat  ooroer  of  the  Veat  tup 

o  One  veil  at  the  southwest  ooroer  of  the  Vest  Baap  within  the  area  of  the 
January  1 9W  Fuel  Spill. 

o  One  well  east  of  the  Vest  Baap  along  the  burled  fuel  line  near  the  fuel 
value  pit  where  the  January  1984  release  oc cured. 

2.  The  contractor  In  the  process  of  well  borehole  Installation  shall  oollect 
•oil  samples  from  each  of  the  five  wall  boreholes,  at  2.5-foot  Intervals  for 
the  first  10  feet  and  5-foot  Intervals  thereafter,  using  split-spoon  or  shelby 
tube  type  samplers.  The  contractor  shall  select  three  (3)  of  the  soil  samples 
from  each  well  borehole  for  analysis.  The  remaining  soil  samples  shall  be 
archived  frozen  (for  possible  future  analysis)  until  oompletlon  of  oontract 
effort.  The  fifteen  (15)  soil  samples  selected  by  the  contractor  shall  be 
analyzed  as  Identified  in  Table  1. 

3.  The  oontractor  shall  oollect  one  round  of  ground  water  samples  from  each 
of  the  five  monitor  wells  for  wells  for  water  quality  analysis  identified  in 
Table  1. 


1.  The  oontractor  shall  drill  and  Install  three  (3)  monitor  wells  around  the 
landfill  to  determine  If  the  potentlla  exists  for  ground  water  oontamlatlon 
from  the  site.  The  specific  locations  of  the  wells  shall  be  determined  by  the 
contractor  in  the  field,  but  each  shall  generally  be  1  coated  such  that  one 
will  is  located  west  of  the  landfill  (upgradlent)  and  two  wells  are  located  on 
the  east  side  of  the  landfill  (dovngradlent). 

2.  The  oontractor  shall  oollect  one  round  of  ground  water  samples  from  each 
of  the  three  monitor  wells  for  water  quality  analysis  Identified  in  Table  1 . 


1.  The  oontractor  shall  drill  and  Install  three  (3)  monitor  wells  around  the 
landfill  to  determine  if  the  potential  exists  for  ground  water  contamination 
from  the  site.  The  specific  locations  of  the  wells  shall  be  determined  by  the 
oontractor  in  the  field,  but  each  shall  generally  be  located  such  that  one 
well  is  looated  west  of  the  landfill  (upgradlent)  and  two  wells  are  located  on 
the  east  side  of  the  landfill  (dovngradlent). 

2.  The  contractor  shall  collect  one  round  of  ground  water  samples  from  each 
of  the  three  monitor  wells  for  water  quality  analysis  identified  in  Table  1. 


1.  The  contractor  shall  drill  and  install  four  (4)  monitor  wells  adjacent  to 
the  East  Fuel  Bamp  to  determine  the  potential  presence  of  fuel  in  soil  and 
ground  water.  The  specific  location  of  the  wells  shall  be  determined  by  the 
oontractor  in  the  field,  but  each  shall  generally  be  located  as  follows: 

o  One  well  adjacent  to  and  near  the  northwest  portion  of  the  East  Ramp. 
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—  -o  Oot  -wall  -adjaoant  to  and  near  the  northeast  portion  of  tba  East  Hasp. 

o  Oh  wall  adjacent  to  and  naar  tba  southwest  portion  of  tba  Eaat  Ramp. 

o  One  wall  adjaoant  to  and  naar  tba  aoutbaaat  portion  of  tba  Eaat  Ramp. 

2.  Tba  oontractor  in  tba  procaaa  of  well  borehole  installation  shall  oollect 
soil  samples  froa  each  of  tba  four  wall  boreholes,  at  2. 5- foot  intervals  for 
tba  first  10  feat  and  5-foot  intervals  thereafter,  using  split-spoon  or  Shelby 
tube  type  aaaplers.  Tba  oontractor  shall  select  three  (3)  of  tba  soil  samples 
from  each  borehole  for  analysis.  Tbe  remaining  soil  samples  shall  be  archived 
frozen  (for  possible  future  analysis)  until  oompeltin  of  oontract  effort.  Tbe 
twelve  (12)  soil  sampels  selected  by  the  oontractor  shall  be  analyzed  as 
identified  in  Table  1. 

C.  Hell  and  Borehole  Cleanup 

The  well  and  boring  area  shall  be  cleaned  following  the  completion  of 
each  well  and  boring.  Drill  cuttings  shall  be  removed  and  the  general  area 
cleaned.  If  in  the  prooess  of  drilling  hazardous  wastes  are  generated  (based 
upon  E  P  Toxicity  and  Ignltablllty  Testing)  the  oontractor  shall  be  respons¬ 
ible  for  proper  containerization  and  identification  (according  to  local  civil 
engineering  office  requirements)  for  eventual  government  disposal.  Disposal 
of  the  containers  are  not  the  responsibility  of  tbe  oontractor. 

D.  Data  Review 

At  the  completion  of  all  analyses  tbe  oontractor  shall  tabulate  and 
incorporate  all  analytical  results  (including  contractor  Quality  Assurance(QA) 
samples  identified  in  Table  1)  into  an  informal  technical  report  (itch  1  Se¬ 
quence  3,  as  specified  in  Item  YI  below)  prior  to  submission  of  draft  report, 
and  forwarded  to  the  OSAF  OEHL  for  review.  Analytical  results  shall  also  be 
forwarded  as  available  in  the  next  monthly  RAD  Status  Report  (as  specified  in 
Item  YI  below). 

E.  Reporting 

1.  A  draft  report  delineating  all  findings  of  this  field  investiga¬ 
tion  shall  be  prepared  and  forwarded  to  tbe  U5AF  OEHL  (as  specified  in  Item  YI 
below)  for  Air  Foroe  revlew'and  comment.  This  report  shall  include  a  discus¬ 
sion  of  tbe  regional/site  specifc  hydrogeology,  well  and  boring  logs,  data 
from  water  level  surveys,  groundwater  surface  and  gradient  maps,  vertical, 
water  quality  and  soil  analysis  results  (to  Include  contractor  QA  analytical 
results  ldentfled  in  Table  1),  available  geobydrologlc  cross  sections  and 
laboratory  quality  assurance  information.  Tbe  report  shall  follow  tbe  DSAF 
OEHL  supplied  format  (mailed  under  separate  oover). 

2.  Tbe  recommendation  section  shall  address  each  site  and  list  them 
by  one  of  the  following  categories:  (1)  Category  I  shall  consist  of  sites 
where  no  further  action  (including  remedial  action  is  required).  Data  for 
these  sites  is  considered  sufficient  to  rule  out  unacceptable  health  or 
environmental  risks.  (2)  Category  II  sites  are  those  requiring  additional 
monitoring  or  work  to  quantify  or  further  assess  the  extent  of  current  or 
future  contamination.  (3)  Category  III  sites  are  sites  that  shall  require 
remedial  actions  (ready  for  IFP  Phase  IY  actions).  In  each  case  the 
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oontraotor  shall  summarise  or  present  the  r fault*  of  field  data,  environmental 
or  regulatory  oriterla,  or  otbar  pertinent  information  supporting  tbasa 
oonelusions. 

F.  Meetings 

The  oontraotors  project  leader  shall  attend  two  meetings  with 
representatives  of  ANGSC/SGB,  Sel fridge  ANGB/SG/DE,  DSAF  OEHL  to  take  place  at 
a  time  to  be  specified  by  the  DSAF  OEHL.  Escb  meeting  shall  take  place  at 
Selfridge  ANGB  for  a  duration  of  ods  day  (eight  hours). 

II.  SITE  LOCATION  AND  DATES: 

Sel fridge  ANGB  KI 

Date  to  be  established 

III.  BASE  SUPPORT:  None 
IT.  GOVERNMENT  FURNISHED  PROPERTY:  None 


48045 


¥.  GOVERNMENT  POINTS  OF  CONTACT: 

1.  Capt  Robert  V.  Bauer  2.  Mr  Harlan  Faulk 

DSAF  OEHL/TSS  HQ  KIANG  Det  1/SGC 

Brooks  AFB  TX  78235  Selfridge  ANGB  MI  48045 

(512)  536-2158/2159  (  313  )  466-4701 

AV  240-2158/2158  AV  27  3-4701 

3.  Lt  Col  Michael  Vaabeleakl 
ANGSG/3GB 

Andrews  AFB  MD  20331 
(301)  981-5926 
AV  858-5926 

VI.  In  addition  to  sequence  numbers  1*.  5  end  11  in  Attachment  1  to  the 
oontract,  which  are  applicable  to  all  orders,  the  sequence  numbers  listed 
below  are  applicable  to  this  order.  Also  shown  are  data  applicable  to  this 
order. 

Seaygacc  Ho,.  JBlPCi A...7.X?  -Block  13  BlffCk  1.2  Block  13  Block  14 


0/TIME 


One/R 


13  JUN  85  28  JDN  85  2 9  NOV  85 


•  Monthly  RAD  Status  Reports  shall  be  provided  to  all  Government  Points  of 
Contact,  (as  specified  in  XteaV) 

**  Upon  ooepletion  of  analytical  effort  before  submission  of  1st  draft  report. 

•••  Two  draft  reports  will  be  required.  After  incorporating  Air  Foroe  oomoents 
oonoerning  each  draft  report,  the  oontractor  shall  supply  the  DSAF  OEHL  with 
one  oopy  of  the  second  Draft/Final.  Dpon  OBiL  acceptance  of  the  second 
draft,  the  oontractor  shall  distribute  the  remaining  copies  per  an  OEHL 
prepared  distribution  list.  The  oontractor  shall  supply  the  DSAF  OEHL  with 
25  oopies  of  each  draft  report  and  50  copies  plus  the  original  camera  ready 
oopy  of  the  final  report. 
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Analytical  Detection  Liaita 

LIMIT  (pg/L)  vatar 


ANAL TIE  ffilSC  HSJl  IS. 11 

Purge  able:  Halocarbona  EPA  €01  and  602  • 

and  Aroaatica 

Petroleum  Halocarbon  (using  IS)  EPA  418.1  , 

Oil  4  Graaae  (uting  IB)  EPA  413.2  100 

Phenol  EPA  420.1  1 

Total  Organic  Halogen  (TOD  EPA  9020  5 

METALS: 

Cadaiua  EPA  213.2  10 

Chroaioa  EPA  218.1  50 

Lead  EPA  239.2  20 

Copper  EPA  220.1  20 

Nickel  EPA  249.1  100 

Zinc  EPA  289.1  50 

Total  Organic  Carbon  (TOC)  EPA  415.1  1000 

Cheaical  Oxygen  Demand  (COD)  STD  508A  5000 

EP  Toxicity  40  CFB  241.24  •• 

Ignitibility  40  CFK  261.21  ••• 


•A»  apecified  by  Method  601  4  602 
»»Metal  nt/L  of  Solutlo 


Aa 

Ba 

Cd 

Cr 

Pb 

Bg 

Se 

i| 


10 

200 

10 

50 

20 

1 

10 

10 


•••Find  if  eanple  it  ignitable  at  140  degree  F  or  beloe.  If  ao.  it  it  a 
haiardout  watte. 
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If  si-tlytea  analyses  exceed  tha  detection  limits  identified  below,  2nd  column 
confirmation  shall  be  required: 


KPA  Method  APIA  602 


Detection  Level  (at/L) 


Bensene 

Carbon 

Chloroform 

1,2  Dichloroethane 

Methylene  Chloride 

Tetrachloroethylene 

Toluene 

1,1 ,1-Trichloroe thane 
Trichloroethylene 
Vinyl  Chloride 
Dichlorobenxene  isomers  any 
Any  other  organics  greater  than 


0.7 

4.0 

10 

0.1 

4.0 

4.0 

10 

10 

1.0 

1.0 

Sum  greater  than  10 
10 


"Ketention  tinea  on  both  oolumns  must  match  before  reporting  positive  value. 
If  no  match,  it  will  be  conaidered  an  interference." 
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17.  DESCRIPTIVE  OAT# 


SEE  SECTION  B  (iv)  OF  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 


TECHNICAL  EFFORT  IS  TO  BE  COMPLETED  NO  LATER  THAN  85  JUN  13. 


DATA  TO  BE  DELIVERED  IN  ACCORDANCE  WITH  ATTACHMENT  #1,  DD  FORM  1423* 

AS  IMPLEMENTED  BY  PARAGRAPH  VI,  PAGE  11  HEREOF,  NO  LATER  THAN  85  NOV  29. 


0002 


4C4*  *  *4*  T.  MILSTRI*  DOC  *0.  MB  wrriA  a.  CD*  ITEM  K«UL  *0  |.  CaDIMC  SERIAL  *0.  10.  CLIN  ioent 

**l  (WME*  A**Ll  EXHIIIT 


It.  aCL  ICNED  DATE  12.  U0l«S  DATE  II.  ML  SCMC0ULC  OtY  •  I*.  ICTY  II.  Ml*  TO  14.  MAR*  ,0* 

{WHEN  A**L)  CLAS 


*  85JUN13  a. 


0  FY7624 

91.  DEL  ftCMEO  DATE  12.  EnOIMC  OaTC  1».  DEL  SCHEDULE  OTV • 

(WHEN  AML) 


•-  DESCRIPTIVE  DATA 


SEE  SECTION  H  (iv)  OF  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 


4.  ITEM  HO. 


ACRM  j  TSP  7.  MILSTRIP  DOC  HO.  AMD  SUFFIX  ft.  COM  ITEM  SERIAL  HO.  t.  CNDInC  SERIAL  HO.  |0.  CLIN  IDENT 
PR  I  (VHCM  APP  L)  IXN<«IT 


91.  Kl  SCMEO  DATE  12.  CM  DIMS  DATE  |1.  DEL  SCHEDULE  OTT  •  M.  SCTY  IS.  SNIP  TO  14.  MARA  FOR 

1«MCM  APPL)  CLAS 


11.  DEL  SCHED  DATE  12.  CMDtHt  DATE  11.  DEL  SCHEDULE  OTr* 
(WHEN  APPL* 


IT.  DESCRIPTIVE  DATA 


Fields  of  Competence 

Project  management;  environmental  analytical 
laboratory  analysis;  hazardous  waste,  groundwater  and 
soil  contamination,  source  emissions/ambient  air 
sampling;  wastowater  treatment;  biological  monitoring 
methods:  and  environmental  engineering. 

Experience  Summary 

Eighteen  years  in  Environmental  Laboratory  and  En¬ 
vironmental  Engineering  as  Project  Scientist.  Project 
Engineer.  Process  Development  Supervisor,  and 
Manager  of  Environmental  Laboratory  with  WESTON. 
Experience  in  analytical  laboratory,  wastewater  surveys, 
hazardous  waste,  groundwater  and  soil  contamination. 
DoD-specific  wastes,  stream  surveys,  process  develop¬ 
ment  studies,  and  source  emission  and  ambient  air 
testing.  In-depth  experience  in  pulp  and  paper,  steel, 
organic  chemicals,  pharmaceutical,  glass,  petroleum, 
petrochemical,  metal  plating,  food  industries  and  DoD. 

Applied  research  on  a  number  of  advanced  wastewater 
treatment  projects  funded  by  Federal  EPA. 

Credentials 

B.S..  Biology  — Franklin  and  Marshall  College  (1963) 

M.S..  Environmental  Engineering  and  Science  — Drexel 
University  (1965) 

American  Society  for  Testing  and  Materials 

Water  Pollution  Control  Federation 

Water  Pollution  Control  Association  of  Pennsylvania 

Employment  History 

1965-Present  WESTON 

1963-1964  Lancaster  County  General  Hospital 

Research  Laboratory  for  Analytical 
Methods  Development 


Key  Projects 

USAF/OEHL  Brooks  AFB.  Program  Manager  for  this 
three-year  BOA  contract  provides  technical  support  in 
environmental  engineering  surveys,  wastewater 
characterization  programs,  geological  investigations, 
hydrogeological  studies,  landfill  leachate  monitoring 
and  landfill  siting  investigations,  bioassay  studies, 
wastewater  and  hazardous  waste  treatability  studies, 
and  laboratory  testing  and/or  field  investigations  of  en¬ 
vironmental  instrumentation/equipment.  Collection, 
analysis,  and  reporting  of  contaminants  present  in 
water  and  wastewater  samples  in  support  of  Air  Force 
Environmental  Health  Programs. 

United  States  Army  Toxic  and  Hazardous  Materials 
Agency  (USATHAMA).  Aberdeen  Proving  Ground.  Mary¬ 
land.  Program  Manager  for  three-year  basic  ordering 
agreement  contract  to  provide  research  and  develop¬ 
ment  for  technology  in  support  of  the  DOD  Installation 
Restoration  Program.  The  objective  of  the  Program  is  to 
identify  and  develop  treatment  methods/technology  for 
containment  and/or  remedial  action.  Technology 
development  for  remedial  action  is  to  include  ground- 
water.  soils,  sediments,  and  sludges. 

Confidential  Client.  Ohio.  Project  Manager  of  an  on-gomg 
contract  to  conduct  corporate  environmental  testing  and 
special  projects  at  client's  U  S.  and  overseas  plants. 
WESTON  must  be  able  to  assign  up  to  four  professionals  to 
a  project  within  a  two  week  notice. 

Confidential  Client  (Inorganic  and  Organic  Chemicals). 
Product  Manager  of  a  current  contract  to  conduct 
wastewater  sampling  and  analysis  of  plant  effluent  for 
priority  pollutants.  The  project  also  includes  a 
wastewater  treatability  study  to  evaluate  a  number  of 
process  alternatives  for  removal  of  priority  pollutants 
from  the  present  effluent. 

Confidential  Client.  Utah.  Technical  Project  Manager  for 
in-depth  wastewater  survey,  m-piant  study,  treatability 
study,  and  concept  engineering  study  in  support  of  the 
client's  objectives  to  meet  1983  effluent  limitations. 
WESTON  had  two  project  engineers,  two  chemists,  five 
technicians  and  an  operating  laboratory  in  the  field. 
Field  effort  is  six  months  duration 
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In  conjunction  with  University  of  Delaware  College, 
WESTON  analyzed  more  than  500  biological  and  marine 
sediment  samples  for  eleven  constituent  trace  metals 
as  part  of  a  program  to  identify  and  trace  the  migration 
of  metals  from  ocean  dumping  of  sludges  on  the  con¬ 
tinental  shelf  off  the  coast  of  the  State  of  Delaware, 
acted  as  Technical  Project  Manager. 

Project  Manager  in  charge  of  a  wastewater  analysis  and 
biological  treatability  project  for  industrial  client  for  the 
identification  and  degradation  of  six  pesticide- 
containing  wastewaters. 

U.S.  EPA  Environmental  Monitoring  and  Support 
Laboratory.  Multi-year  contract  to  provide  reference 
laboratory  analysis  on  QA/QC  samples  produced  from 
the  EPA  Analytical  Laboratory  QA/QC  program. 


Publications 

“Microbiological  Inhibition  Testing  Procedure,” 
Biological  Methods  for  the  Assessment  of  Water  Qual¬ 
ity,  A.S.T.M.  Publication  STP  528. 

“Heat  Treatment  of  Waste  Activated  Sludge”  (with  V.T. 
Stack). 

“Biological  Monitoring  in  Activated  Sludge  Treatment 
Process,”  a  joint  paper  with  Stover/Woldman. 
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Registration 

Registered  Professional  Geologist  in  the  States  of 
Georgia  (No.  440)  and  Indiana. 

Fields  of  Competence 

Detection  and  abatement  of  groundwater  contamina¬ 
tion:  design  of  artificial  recharge  wells;  deep  well 
disposal;  simulation  of  groundwater  systems;  hydro¬ 
geologic  evaluation  of  hazardous  waste  sites  and  land¬ 
fills;  practical  applications  of  geophysical  surveys  to 
hydrologic  systems,  site  investigations,  and  borehole 
geophysical  surveys.  Geochemical  studies  of  acid  mine 
drainage  and  hazardous  wastes. 

Experience  Summary 

Sixteen  years  experience  as  field  hydrogeologist,  field 
supervisor,  project  director,  research  director.  Six  years 
research  involving  two  consecutive  projects;  1)  applica¬ 
tion  of  geophysical  techniques  in  evaluating  ground- 
water  supplies  in  fractured  rock  terrain  in  Delaware  and 
Pennsylvania:  2)  project  director  for  an  artificial 
recharge  and  deep  well  disposal  study.  Provided  con¬ 
sultation  for  waste  disposal  and  aquifer  quality  pro¬ 
blems  for  coastal  communities. 

Developed  geochemical  sampling  techniques  for  deep 
mine  sampling.  Evaluated  synthetic  and  field  hydrologic 
data  for  deep  formulational  analysis  in  coal  field  pro¬ 
jects 

Earlier  research  experience  involved  developing  tech¬ 
niques  for  mapping  subsurface  regional  structures  hav¬ 
ing  interstate  hydrologic  significance,  and  defining  ore 
bodies  by  geochemical  prospecting. 

Credentials 

B.S..  Biocnemistry— Albright  College  1 1 966) 

M  S..  Hydrogeolog/  — University  of  Delaware  1 1 975 1 

Cooperative  Program  Environmental  Engineering  — 
University  of  Pennsylvania 


Walter  M.  Leis,  P.G. 


Additional  special  course  work  in  Geology  and 
Hydrology.  Franklin  and  Marshall  College  and  Penn¬ 
sylvania  State  University 

Remote  Sensing  Data  Processing  Training,  Goddard 
Space  Center  (1978) 

OWRR  Research  Fellow.  1973 

National  Water  Well  Association.  Technical  Division. 

Geological  Society  of  America.  Engineering  Geological 
Division. 

Society  of  Economic  Paleontologists  and  Mineralogists 

Employment  History 


1974-Present 

1973-1974 


1971-1973 

1967-1971 


Key  Projects 


WESTON 

University  of  Delaware 
Water  Resources  Center 

University  of  Delaware 

Pennsylvania  Department  of 
Environmental  Resources 


Definition  of  groundwater  contamination  from  sanitary 
landfill  leachate  and  recovery  of  contaminants  to  pro¬ 
tect  heavily  used  aquifer  in  Delaware. 

Field  design  studies  for  artificial  recharge  and  waste 
disposal  wells. 

Design  and  construction  of  hydrologic  isolation 
systems  for  various  class  hazardous  wastes. 

Design  and  supervision  of  chemical  ana  physical 
rehabilitation  of  groundwater  collection  systems  in  frac¬ 
tured  rock  and  coastal  plain  areas. 

Principal  investigator  for  six  projects  involving  subsur¬ 
face  migration  of  PCB's  in  New  York  New  Jersey.  Penn¬ 
sylvania.  and  Oklahoma. 

Design  and  construction  supervision  of  hydrocarbon 
recovery  wells  in  Pennsylvania. 
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Geochemical  evaluation  of  coal  mine  pools  in  West 
Virginia. 

Geochemistry  of  subsurface  migration  of  toxic 
substances. 

Principal  investigator  for  eight  projects  involving  migra¬ 
tion  of  volatile  chlorinated  hydrocarbons  in  ground- 
water. 

Mineable  reserve  evaluations  for  coal,  sand  and  gravel, 
limestone,  clay  deposits,  mine  reclamation,  and 
monitoring. 

Design  geophysical  and  remote  sensing  assessments 
of  hazardous  waste  disposal  areas. 

Publications 

Leis,  W.,  and  R.R.  Jordan,  1974,  “Geologic  Control  of 
Groundwater  Movement  in  a  Portion  of  the  Delaware 
Piedmont”,  OWRR— DEL  20. 

Leis,  W.,  1976,  "Artificial  Recharge  for  Coastal  Sussex 
County,  Delaware”,  University  of  Delaware  Press,  Water 
Resources  Center. 

Leis,  W.,  D.R.  Clark,  and  A.  Thomas,  1976,  “Control  Pro¬ 
gram  for  Leachate  Affecting  a  Multiple  Aquifer  System, 
Army  Creek  Landfill,  New  Castle  County,  Delaware”,  Na¬ 
tional  Conference  on  Management  and  Disposal  of 
Residue  on  Land. 

Leis,  W.,  W.F.  Beers,  J.M.  Davidson,  and  G.D.  Knowles, 
1978,  "Migration  of  PCB’s  by  Groundwater  Transport— 
A  Case  Study  of  Twelve  Landfills  &  Dredge  Disposal 
Sites  on  the  Upper  Hudson  Valley,  New  York",  Pro¬ 
ceedings  of  the  1st  Annual  Conference  of  Applied 
Research  &  Practice  on  Municipal  and  Industrial  Waste. 


Leis,  W„  R.D.  Moose,  and  W.F.  Beers,  “Critical  Area 
Maps,  a  Regional  Assessment  for  Karst  Topography”, 
Association  of  Engineering  Geologists  1978  Annual 
Meeting. 

Leis,  W.,  and  W.F.  Beers,  “Soil  Isotherm  Studies  to 
Predict  PCB  Migration  Within  Groundwater”,  (Abstract) 
ASTM  1979  Annual  Meeting,  Philadelphia,  Pennsylvania. 

Thomas,  A.,  and  W.  Lein,  “Physical  &  Chemical 
Rehabilitation  of  Contaminant  Recovery  Wells”, 
Association  of  Engineering  Geologists  1978  Annual 
Meeting. 

Leis,  W.,  W.F.  Beers,  and  F.  Benenati,  "Migration  of 
PCB's  from  Landfills  and  Dredge  Disposal  Sites  in  the 
Upper  Hudson  River  Valley”,  New  York  Academy  of 
Science  Symposium  on  PCB’s  in  the  Hudson  River. 

Leis,  W.,  "Subsurface  Reclamation  by  Counter  Pumping 
Systems:  Geologic  and  Geotechnical  Aspects  of  Land 
Reclamation”,  ASCEfAEG  1979  Symposium. 

Leis,  W.,  and  A.  Metry,  “Field  Characterization  of 
Leachate  Quality”,  Water  Pollution  Control  Federation 
1979  Annual  Meeting. 

Leis,  W.,  and  A.  Metry,  “Multimedia  Pathways  of  Con¬ 
taminant  Migration”,  Water  Pollution  Control  Federa¬ 
tion  1980  Annual  Meeting. 

Leis,  W„  and  K.  Sheedy,  "Geophysical  Location  of  Aban¬ 
doned  Waste  Disposal  Sites”,  1980  National  Con¬ 
ference  on  Management  of  Uncontrolled  Hazardous 
Waste  Sites. 

Sheedy,  K.,  and  W.  Leis,  1982,  "Hydrogeological  Assess¬ 
ment  in  Karst  Environments  (chapter).” 
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Katherine  A.  Sheedy 


Fields  of  Competence 

Geologic  investigation  and  site  evaluation;  environmen¬ 
tal  impact  assessment,  quantitative  and  qualitative 
groundwater  analysis,  design  of  groundwater  monitor¬ 
ing  systems. 

Experience  Summary 

Nine  years  experience  in  geological  investigations  in¬ 
cluding  environmental  impact  analysis  in  geology, 
groundwater,  and  soils:  hydrogeologic  investigations  of 
hazardous  waste  sites,  preparation  and  delivery  of  ex¬ 
pert  testimony:  assessment  and  mitigation  of  low-level 
radioactive  contamination  of  groundwater  and  soils: 
migration  of  low-level  radioactive  contamination  of 
groundwater  and  soils:  migration  of  radionuclides  in 
groundwater:  site  stability  in  limestone  terrains: 
development  of  evaluation  criteria  for  site  search  and 
selection  projects:  pre-mine  opening  hydrologic  in¬ 
vestigations  for  surface  and  underground  coal  mines: 
development  of  clean-up  strategies  for  hazardous  and 
radioactive  waste  disposal  sites:  Environmental  Impact 
Statement  preparation  and  review,  site  suitability  in¬ 
vestigations  of  waste  disposal  facilities  for  industrial 
and  residential  developments. 

Credentials 

B.A.  — Queens  College.  CUNY  (19691 
M  S..  Geology— University  of  Delaware  ( 1 975) 

American  Geophysical  Union 
Geological  Society  of  America 

National  Water  Well  Association.  Technical  Division 

Employment  History 


1974-Present  WESTON 

1972-1974  University  oi  Delaware 

Key  Projects 

Preparation  of  RCRA  Pari  B  permit  application  ‘or 
facilities  in  the  Midwest  and  on  the  West  coast 


Initial  Assessment  Studies  to  identify  possible  con¬ 
tamination  resulting  from  past  practices  at  military  in¬ 
stallations. 

Assessment  of  groundwater  contamination  from  a 
municipal  landfill  in  the  Atlantic  Coastal  Plain  including 
aquifer  simulation  to  determine  migration  10.  20  and  30 
years  in  the  future. 

Hydrogeologic  assessment  of  a  multi-source  military  in¬ 
stallation.  The  project  includes  groundwater  modeling 
for  the  installation  and  for  areas  outside  the  installation 
in  conjunction  with  State  and  Federal  agencies. 

Design  of  monitoring  systems  for  a  large  industrial  com¬ 
plex  in  Montana. 

Assessment  of  regulatory  requirements  for  hazardous 
waste  lagoon  closure  in  over  forty  states. 

Assessment  and  analysis  of  emerging  trends  in  ground- 
water  research  as  applied  to  the  utility  industry. 

Preparation  of  EPA  Remedial  Action  Master  Plans  for 
five  uncontrolled  hazardous  waste  sites. 

Principal  investigator  for  geology,  soils  and  ground- 
water  portion  of  an  Environmental  Impact  Statement  for 
the  decontamination  of  a  radioactive  waste  disposal 
site  in  Canonsburg.  Pennsylvania. 

Project  manager  and  principal  investigator  on  ciean-up 
of  a  site  contaminated  by  pharmaceutical  wastes  in 
New  Jersey. 

Project  manager  and  principal  investigator  for 
assistance  in  EIS  preparation  for  five  synthetic  ‘uel 
plants  in  east-central  Unitea  States. 

Evaluation  of  environmental  impact  and  operation  of  23 
municipal  landfills  m  the  Atlantic  Coastal  Plain. 

Hydrogeologic  investigations  at  mine  sites  prior  to.  dur¬ 
ing  and  after  mining  operations  in  Illinois. 

Hydrogeoiogic  investigations  to  determine  site 
suitability  for  landfills,  sewage  sludge  disposal,  spray  ir¬ 
rigation  and  industrial  waste  disposal. 

Prmcipal  investigator  on  a  dredge  material  disposal  site 
feasibility  study  fo*  Interstate  Division  for  Baltimore  Ci¬ 
ty  This  project  was  conducted  to  evaluate  the  feasibility 
of  specific  sites  ‘or  disposal  of  5  million  cubic  yards  of 
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material  dredged  from  the  Fort  McHenry  Tunnel  in 
Baltimore.  The  evaluation  included  examination  of 
costs,  engineering  feasibility,  site  stability,  impact  on 
biology  and  groundwater  and  ultimate  use  of  the  site  as 
an  inner-city  park. 

Supervision  of  an  investigation  to  determine  ground- 
water  quality,  delineate  the  extent  of  groundwater  pollu¬ 
tion  and  develop  a  groundwater-quality  management 
program  for  a  six-county  area.  Evaluated  the  adequacy 
of  existing  groundwater-quality  standards  and  in¬ 
teracted  with  regulatory  agencies. 

Evaluation  of  groundwater  quality,  quantity  and 
facilities;  impact  on  groundwater  for  sites  in  semi-arctic 
environments  and  within  the  Columbia  River  Basin  Pro¬ 
ject  area. 

Environmental  assessment  for  a  200,000-BPCD  refinery 
on  a  semi-arid  island  with  extensive  groundwater  use  in 
the  West  Indies. 

Evaluation  of  structural  stability  problems  in  limestone 
solution  area  in  Pennsylvania. 

Supervision  of  a  leachate  collection  system  and  ground- 
water  monitoring  program  for  an  industrial  landfill. 

Investigation  of  potential  sources  of  petroleum  product 
found  to  be  discharging  through  the  subsurface,  at  the 
shore  of  Lake  Erie. 
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Development  of  a  state-of-the-art  study  and  environmen¬ 
tal  analysis  of  the  geothermal  steam  industry. 

Publications 

Sheedy,  K.  A.,  1979,  “Three-Phase  Approach  to  Deter¬ 
mination  of  Site  Stability  in  Limestone”.  Presented  at 
Association  of  Engineering  Geologists  1979  Annual 
Meeting,  Chicago,  Illinois. 

Sheedy,  K.  A.,  Schoenberger,  R.  J.,  Haderer,  P.,  Dovey, 
R.,  1979,  “Solid  Waste  Disposal  in  the  Coastal  Plain:  A 
Case  Study.”  Presented  at  Association  of  Engineering 
Geologists  1979  Annual  Meeting,  Chicago,  Illinois. 

Sheedy,  K.  A.,  Leis,  W„  Thomas,  A.,  1980,  “Land  Use  in 
Limestone  Terrain,  Problems  and  Case  Study 
Solutions”.  In  Applied  Geomorphology,  (The  “Bingham¬ 
ton"  symposia;  11)  George  Allen  and  Unwin,  1982. 

Sheedy,  K.  A.,  Leis,  W.  Bopp,  F.,  Anderson,  J.,  "Use  of 
Ground  Penetrating  Radar  in  Limestone  Terrain”. 
American  Geographers  Association,  1981. 

Sheedy,  K.  A.,  “Methodology  for  the  Selection  of  Low- 
Level  Radioactive  Waste  Disposal  Sites”.  American 
Nuclear  Society,  1982. 
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Robert  J.  Karnauskas,  P.G 


Registration 

Certified  Professional  Geological  Scientist  and  Cer¬ 
tified  Professional  Geologist  in  the  state  of  Indiana. 

Fields  of  Competence 

Geological  aspects  relating  to  locational  and  design 
considerations  of  solid  and  hazardous  waste  disposal 
facilities:  evaluation  of  organic  and  inorganic  ground- 
water  contamination  problems:  aquifer  restoration  and 
rehabilitation:  land  disposal  of  municipal  and  industrial 
wastewaters  and  sludges:  physical  and  chemical  char¬ 
acterization  of  industrial  waste  materials  to  assess 
groundwater  contamination  potential:  groundwater 
modeling;  evaluation  of  hydrogeologic  aspects  of  con¬ 
struction  problems;  and  NPDES  permit  program  coor¬ 
dination. 

Experience  Summary 

Six  years  of  professional  experience  in  consulting  en¬ 
vironmental  engineering.  Proiect  assignments  have 
blanketed  a  broad  range  of  industries  including  pulp  and 
paper,  solvent  processing  and  recycling,  electric  power 
utilities,  food  processing,  private  and  public  solid  waste 
operations,  foundries,  and  agriculture.  Experience  in¬ 
cludes  the  hydrogeologic  evaluation  of  a  wide  variety  of 
subsurface  environments  and  groundwater  contamina¬ 
tion  concerns.  Research  experience  has  included  the 
evaluation  of  leachate  characteristics  from  municipal 
and  industrial  wastes  as  well  as  the  development  of 
methods  for  assessing  leaKage  rates  from  industrial 
wastewater  lagoons. 

Credentials 

BA  Geology  and  Geophysics  — University  of  Wiscon¬ 
sin.  Madison  1 1975' 

M  S  .  Geology  Hvdrogeoiogyi  —  University  o'  Wiscon¬ 
sin.  Madison  -.1977 > 

M  S  Water  Resocces  Management  —  University  o* 
‘Wisconsin  Maoiso’’  ■ 1 9 7 7 . 


University  of  Wisconsin.  Madison— Part-time  graduate 
studies  in  Business  Management  (1983) 

National  Water  Well  Association.  Technical  Division 

American  Institute  of  Professional  Geologists 

Employment  History 

1983-Present  WESTON 

1977-1983  Warzyn  Engineering  Inc. 

Key  Projects 

Project  Hydrogeologist  and/or  Project  Manager  for 
several  major  fly  ash  disposal  facilities  for  Wisconsin 
Electric  Utilities,  including  site  selection,  subsurface 
feasibility  evaluations,  technical  input  to  engineering 
design,  construction  and  groundwater  monitoring. 

Project  Hydrogeologist  and  Proiect  Manager  on  a  major 
groundwater  contamination  study  of  private  water  sup¬ 
ply  wells  from  cheese  manufacturing  waste  processes. 
Scope  of  work  included  identification,  evaluation  and 
mitigation  of  groundwater  contaminant  sources. 

Project  Hydrogeologist  for  the  subsurface  evaluation 
and  design  of  a  major  county  zone  of  saturation  landfill, 
including  expert  testimony  at  regulatory  licensing  hear¬ 
ings. 

Designed  a  detailed  test  monitoring  area  within  a  large 
fly  ash  disposal  facility  to  evaluate  leachate  quality  and 
quantity  generated  within  and  leaving  the  facility.  The 
test  program  is  designed  to  compare  field  results  with 
predicted  leachate  quality  and  environmental  impacts 
from  laboratory  characterization  of  the  ash. 

Project  Manager  on  a  detailed  subsurface  investigation 
evaluating  PCB  contamination  m  soils  and  groundwater. 

Project  Hydrogeoiogist  and  Project  Manager  in¬ 
vestigating  the  scope  and  magnitude  of  solvent  con¬ 
tamination  m  soils  and  groundwater  at  a  solvent 
reprocessing  ‘acuity,  including  liaison  with  local  and 
state  governmental  agencies,  and  public  relations. 
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Project  Hydrogeologist  and  Project  Manager  in-  Ham,  R.  K.  and  R.  J.  Karnauskas,  “Leachate  Production 

vestigating  contamination  of  a  municipal  water  supply  from  Milled  and  Unprocessed  Refuse",  International 

well  derived  from  food  processing  and  canning  wastes.  Solid  Waste  Association  Information  Bulletin,  1974. 
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Project  Hydrogeologist  for  a  regional  groundwater 
resource  evaluation  investigating  agricultural  water  use 
and  its  effect  on  process  water  availability  for  a  Wiscon¬ 
sin  paper  manufacturer. 

Publications 


Karnauskas,  R.  J„  C.  E.  R.  Lawson  and  M.  E.  Horn,  “The 
Feasibility  of  Fly  Ash  Utilization  for  FGD  Scrubber 
Sludge  Stabilization,  Columbia  Generating  Station,  Por¬ 
tage,  Wisconsin”.  Proceedings  of  Second  Annual  Con¬ 
ference  of  Applied  Research  and  Practice  on  Municipal 
and  Industrial  Waste,  1979. 
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Karnauskas,  Robert  J.  and  M.  P.  Anderson,  “Ground- 
water  Lake  Relationships  and  Groundwater  Quality  in 
the  Sand  Plain  Province  of  Wisconsin— Nepco  Lake”, 
Groundwater  Journal,  1978. 


Karnauskas,  R.  J.  and  P.  J.  Huettl,  “Land  Application  of 
Whey”,  Dairy  Field,  May  and  June,  1981. 
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Fields  of  Competence 


Hydrogeologic  investigations;  environmental  impact  assess¬ 
ments;  assessment  of  organic,  inorganic  and  radionuclide 
contamination  in  subsurface  environments;  site  characteri¬ 
zation  and  remediation  of  hazardous  waste  facilities;  numer¬ 
ical  simulation  of  groundwater  flow  and  contaminant  migra¬ 
tion;  geophysical  and  geochemical  characterization  of 
groundwater  regimes;  project  management. 


Experience  Summary 


Experience  in  the  geological  and  hydrogeological  aspects 
of  geotechnical,  environmental  and  hazardous  waste  man¬ 
agement  investigations.  Responsibilities  have  included  de¬ 
sign  and  installation  of  environmental  monitoring  system; 
environmental  sampling;  hydrogeologic  site  characteriza¬ 
tion;  development  of  remediation  plans  for  subsurface  con¬ 
tamination,  project  management  and  planning;  and  expert 
testimony.  Projects  have  involved  organic,  inorganic  and 
radionuclide  contamination  of  subsurface  environments; 
optimization  of  water-supply  well  fields;  slope  stability  and- 
mine  dewatering;  assessment  of  fresh  water  reserves  on 
island  atolls;  environmental  impact  assessment  of  natural 
resource  development;  environmental  audits  of  industrial 
facilities;  and  feasibility  studies  of  mine  closures. 


Credentials 


B.S.,  Earth  Science  -  University  of  Wisconsin  (1978) 
M.S.,  Hydrogeology  -  University  of  Nevada  (1981) 
American  Geophysical  Union 
National  Water  Well  Association,  Technical  Division 
George  B.  Maxey  Scholar 


Employment  History 


1984- Present 


WESTON 


1981-1984 


Dames  &  Moore 


1978-1981 


Desert  Research  Institute, 
Water  Resources  Center 


Jack  E.  Oowden 


Key  Projects 


Project  Hydrogeologist  and  Manager  for  an  environmental 
monitoring  and  groundwater  remediation  program  at  a 
major  electronic  manufacturing  facility,  including  the  analy¬ 
sis  of  the  correlation  between  permitted  atmospheric  dis¬ 
charges  and  organic  concentration  in  local  groundwater. 


Project  Hydrogeologist  and  Manager  for  a  numerical  simu¬ 
lation  and  optimization  of  a  Third  Part  Remedial  Investigati¬ 
on  /  Feasibility  Study  (Rl / FS)  under  CERCLA,  for  an  electron¬ 
ics  manufacturer  requiring  extensive  interaction  with  af¬ 
fected  public,  Federal,  state  and  local  regulatory  agencies, 
corporate  legal  staff  and  insurance  carriers. 


Project  Hydrogeologist  and  Numerical  Modeller  for  the 
assessment  of  contaminant  migration  from  a  uranium  mill 
tailings  site  and  the  evaluation  of  effectiveness  of  proposed 
mitigation  and  closure  alternatives. 


Project  Hydrogeologist  and  Expert  Witness  for  a  case  in 
which  contaminated  runoff  and  groundwater,  emanating 
from  a  liquid  and  solid  water  disposal  facility,  adversely 
impacted  adjacent  lands  and  the  property  values  thereof. 


Staff  Hydrogeologist  on  project  to  estimate  the  fresh  water 
reserves  and  delineate  the  fresh  water- salt  water  contact  on 
radioactively  contaminated  island  atolls  with  electrical  re¬ 
sistivity  techniques. 


Staff  Hydrogeologist  for  impact  evaluation  of  oil-shale 
development  on  groundwater  resources  and  the  adaptation 
of  a  computerized  critical  path  program  for  the  efficient 
analysis  of  water  supply  and  waste  disposal  issues. 


Professional  Profile 
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Credential* 

B.A.,  Gwmistry  —  Wittenberg  Univer¬ 
sity  (1963) 

Ph.D.,  Oiemistry  —  Michigan  State  Uni¬ 
versity  (1970) 


1984-Present 

1982-1984 


1977-1982 


1973-1977 


1972-1973 


1989-1972 


Projects 


WESTON 

Bivirodyne  Engineers, 
Stic. 

Midwest  Research 
Institute 

Snell  Environmental 
Group 

Clyde  B.  Williams  and 

Associates 

Notre  Dame  university 


Managed  a  program  to  analyze  environ¬ 
mental  samples  for  2,3,7,8-TCDD  cor  the 
U.S.  EPA.  This  program  required  the 
analysis  of  over  2,000  environmental 
samples  in  1983. 


EARL  M.  HANSEN 


Managed  a  sampling  and  Analysis  con¬ 
tract  for  U.S.  EPA  at  Research  Triangle 
Park,  North  Carolina.  This  program  fo¬ 
cused  on  the  evaluation  of  a  volatile 
organic  sampling  train  (VOST)  for  the 
collection  of  volatile  organic  cost- 
pounds  from  the  gaseous  effluents  of 
hazardous  waste  incinerators.  Directed 
the  construction  of  two  VOST  trains  and 
developed  a  protocol  for  the  use  of 
VOST  to  evaluate  the  performance  of 
hazardous  waste  incinerators. 

Managing  EEI's  laboratory  Quality  As¬ 
surance  Program. 

Participated  in  the  design  and  prelim¬ 
inary  evaluation  of  a  laboratory-scale 
thermal  destruction  system  to  be  used 
to  evaluate  the  feasibility  of  Incin¬ 
eration  of  liquid  and  solid  hazardous 
wastes.  Directed  a  multi-task  program 
which  required  quick  response  methods 
evaluation  and  analysis  of  groundwaters 
and  soils  from  hazardous  waste  disposal 
sites.  Samples  received  in  this  program 
were  analyzed  for  substituted  phenols 
and  polynuclear  aromatic  hydrocarbons 
(PAH's)  using  GC/MS  and  HPLC. 

Managed  a  program  to  analyze  process 
wastewaters  from  six  organic  chemical 
manufacturing  plants.  This  program  was 


B 


■^conducted  for  the  U.S.  EPA  to  identify 
r  Rftpnd '  quantify  the  presence  of  organic 
I  m d-i  inorganic  priority  pollutants  in 

..these  wastewaters.  The  project  required 
.^design  of  sanpling  plans,  development 
I  -  evaluation  of  analytical  methods, 
and?  collection  and  analysis  of  over  250 
.’Wsamptles.  These  data  were  incorporated 
[  3ft  into  the  data  base  which  is  to  be  used 
1  by.  EPA  to  establish  Best  Available 
Treatment  Technology  (BAT)  regulations 
I^fOr  the  organic  chemical  manufacturing 
'  industry. 

Ir*  Led  the  evaluation,  selection,  and  rec¬ 
ommendation  of  an  inductively-coupled 
-■v  plasma  (ICP)  spectrophotometer  which 
we  purchased  as  an  addition  to  MRI's 
“  atomic  spectroscopy  instrumentation  in 
1961. 

|i  Directed  the  couplet  ion  of  three  proj¬ 
ects  requiring  chemical  analysis  of 
air,  water,  and  solid  waste  effluents 
which  were  collected  from  the  combus¬ 
tion  of  refuse-derived  fuel  (RDF)  as  a 
M  p***  of  an  environmental  assessment  of 
p  waste-to-energy  processes.  These  sam- 
*’  pies  were  analyzed  for  trace  inorganic 
vtf  and  organic  components  using  AA,  SSMS, 
GC,  and  5C/MS. 

m  Supervised  field  activities  for  collec- 
jjy  tion  and  shipment  of  wastewater  samples 
r  ■ *  collected  from  a  pilot-scale  wastewater 
treatment  system  in  support  of  a  treat- 
|JC;  ability  study  of  acid  mine  drainage 
■  conducted  by  the  U.S.  EPA. 

E'f*  Publications 
- 

Dalton,  L.R.,  J.D.  Rynbrandt,  E.M.  Han- 

r's  sen,  and  J.L.  Dye,  "ESR  and  Optical 
Spectra  of  Metal  Amine  and  Anmonia  Mix¬ 
tures,"  j.  Chem.  Phys.,  44,  3969 

■v.  (1966). 


EAPJ-  K.  KAN. 
(continued) 


Hentz,  R.R.,  Farhataziz  and  E.M.  Han¬ 
sen,  "Pulse  Radiolysis  of  Liquids  at 
High  Pressures.  Z.  Absorption  Spectrum 
of  the  Hydrated  Electron  at  Pressures 
up  to  6.3  kbar,"  J.  Chem.  Phys.,  55, 
4974  (1971). 

Bentz,  R.R.,  Farhataziz  and  E.M.  Ban- 
sen,  "Pulse  Radiolysis  of  Liquids  at 
High  Pressures.  II.  Diffusion  Con¬ 
trolled  Reactions  of  the  Hydrated  Elec¬ 
tron,"  J.  Chem.  Phys.,  56,  4485  (1972). 

Bentz,  R.R.,  Farhataziz  and  E.M.  Ban- 
sen,  "Raise  Radiolysis  of  Liquids  at 
High  Pressures.  III.  Hydrated  Electron 
Reactions  Not  Controlled  by  Diffusion," 
J.  Chem.  Phys.,  56,  2959  (1972). 

Braswell,  P.,  K.  Guter,  and  E.M.  Han¬ 
sen,  "Groundwater  Monitoring  Made 
Easy,"  Deeds  and  Data  (December  1975). 

Hansen,  E.M.,  "Protocol  for  the  Collec¬ 
tion  and  Analysis  of  Volatile  POHC's 
Using  VOST.  *  Prepared  for  Industrial 
Environmental  Research  Laboratory,  Re¬ 
search  Triangle  Park,  North  Carolina, 
Contract  No.  68-02-3627  (EPA-600/8-84- 
007,  March  1984). 

Papers 

Dye,  J.L. ,  L.R.  Dalton,  and  E.M.  Ban- 
sen,  "ESR  and  Optical  Spectra  of  Metal 
Amine  and  Anmonia  Mixtures,"  Abstracts 
of  the  149th  National  Meeting  of  the 
American  Oiemical  Society,  p.  455 
(April  1965). 

Hentz,  R.R.,  Farhataziz  and  E.M.  Ban- 
sen,  "Pulse  Radiolysis  of  Liquids  at 
High  Pressures.  I.  AL sorption  Spectrum 
of  the  Hydrated  Electron  at  Pressures 
up  to  6.3  kbar,"  J.  Chem.  Phys.,  Pre¬ 
sented  at  the  Conference  on  Radiation 


EARL  M.  HANSEN 
(continued) 


and  Photochemistry,  Whiteshell  Nuclear 
Research  Centre,  Pinawa,  Manitoba,  Can- 
da  (November  1971). 

Hentz,  R.R.,  Farhataziz  and  E.M.  Ban- 
sen,  "Pulse  Radiolysis  of  Liquids  at 
High  Pressures.  II.  Diffusion-Con¬ 
trolled  and  Nondiffusion-Controlled  Re¬ 
actions  of  the  Hydrated  Electron."  Pre¬ 
sented  at  the  National  Meeting  of  the 
American  Chemical  Society,  New  York 
(September  1972). 

Cramer,  P.H.,  E.E.  Conrad,  j.e.  Going, 
and  C.L.  Haile,  E.M.  Hansen,  L.S.  Ma¬ 
lone,  and  A.  Shan,  "Analysis  of  vola¬ 
tile  Organic  Priority  Pollutants  by  the 
Purge  and  Trap  Method."  Presented  at 
the  Chromatography  Forum,  sponsored  by 
supelco,  Inc.,  West  Chester,  Pennsyl¬ 
vania  (May  1980). 

Cramer,  P.H.,  E.E.  Conrad,  J.E.  Going, 
and  C.L.  Haile,  E.M.  Hansen,  L.S.  Ma¬ 
lone,  and  A.  Shan,  "Analysis  of  Vola¬ 
tile  Organic  Priority  Pollutants  by  the 
Purge  and  Trap  Method."  Presented  at 
the  Meeting  of  the  Federation  of  Ana¬ 
lytical  Chonistry  and  Spectroscopy  So¬ 
cieties,  Philadelphia,  Pennsylvania 
(August  1980). 


Ananth,  K.P.,  P.  Gorman,  and  E.M.  Han¬ 
sen,  "Trial  Burn  Verification  Program 
for  Hazardous  Waste  Incineration."  Pre¬ 
sented  at  the  8th  Annual  Research  Sym¬ 
posium  for  Land  Disposal  Incineration 
and  Treatment  of  Hazardous  Waste 
(March  1982). 

Swanson,  S.E.,  E.M.  Hansen,  L.  Petrie, 
J.L.  Spigorelli,  and  L.M.  Williams, 
"Priority  Pollutants  in  POTW  sludges." 
Presented  at  WPCF  Conference,  St. 
Louis,  Missouri  (October  1982). 

Hansen,  E.M. ,  "Preparation  and  Analysis 
of  Environmental  Samples  for  2, 3,7,8- 
TCDD."  Presented  to  St.  Louis  Section 
of  American  Chemical  Society,  St. 
Louis,  Missouri  (May  1982). 

Hansen,  E.M.,  "Analytical  Methods  for 
Determination  of  2,3,7,8-TCDD  in  Soil." 
Presented  as  part  of  "Panel  Discussion 
on  Dioxin  Risk  Assessment"  St.  Louis 
Section  of  American  Institute  of  Chemi¬ 
cal  Engineers  (June  1983). 

Hansen,  E.M.,  "Analytical  Methods  for 
Determination  of  2,3,7,8-TCDD  in  Soil." 
Presented  to  Chemistry  Department  Sem¬ 
inar  Program,  University  of  Missouri- 
St.  Louis  (September  1983). 


Fields  of  Competence 

Groundwater,  surface  water,  and  soil  contamination 
field  investigations;  well  drilling  for  groundwater 
monitoring  and  petroleum  reservoirs;  field  safety  and 
contaminant  detection  instrumentation;  stratigraphic 
formation;  hydrocarbon  evaluation  and  description; 
geologic  mapping,  mineral  optics  and  thinsectioning. 

Experience  Summary 

Six  years  experience  as  an  analytical  geologist,  in¬ 
cluding  two  years  as  a  thinsectionist  and  four  years  as  a 
well  site  geologist.  Worked  on  location  at  oil  and  gas 
drilling  operations  along  the  Gulf  Coast.  Provided 
stratigraphic  and  structural  interpretation  and  hydrocar¬ 
bon  evaluation  from  drill  returns,  isopach,  and  Structure 
contour  maps.  Investigation  of  geologic  and  hydrologic 
regimes  for  groundwater  and  surface  water  contamina¬ 
tion.  Supervision  of  drilling  operations  and  installation 
of  groundwater  monitoring  wells.  Interpretation  of 
geophysical  surveys. 

Credentials 

B.A.,  Geology— Southern  Illinois  University  at  Carbon- 
dale  (1980) 

Water  Pollution  Control  Federation 

Southern  Illinois  Pollution  Control  Board  (1982-1983) 

Employment  History 

1984-Present  WESTON 


Key  Projects 

Supervised  the  drilling  and  installation  of  groundwater 
monitoring  wells  for  several  water  quality,  geological, 
and  hydrological  investigations.  Sampled  monitoring 
wells  for  organic  compounds.  Interpreted  site  geology 
and  provided  major  input  in  report  preparation  regarding 
geologic  controls  on  contaminant  migration. 

Evaluated  suspected  problems  associated  with  past 
hazardous  material  disposal  sites  on  governmental  in¬ 
stallation.  Determined  the  absence  or  presence  of  con¬ 
tamination  and  potential  pathways  for  migration. 
Assisted  in  the  formal  reporting  of  findings  and  conclu¬ 
sion  to  the  client. 

Performed  RCRA  statistical  calculations  for  several  in¬ 
dustrial  clients  to  evaluate  potential  significant 
changes  in  downgradient  groundwater  quality  during 
detection  monitoring  programs. 

Interpreted  and  reported  the  results  of  geophysical 
(magnetometer)  surveys  seeking  to  determine  the 
presence  of  buried  drums  at  a  Midwestern  industrial 
complex. 

As  Senior  Geologist,  assisted  client  petroleum 
geologists,  engineers,  and  drilling  personnel  in  the  plan¬ 
ning  and  execution  of  drilling  operations.  Monitored,  in¬ 
terpreted,  and  evaluated  geologic  horizons  stratigraphy, 
structure,  and  hydrocarbons  well  site  at  oil  and  gas  drilling 
operations. 

Provided  analysis  of:  FID  gas  chromatography,  micro 
gas  analysis,  bulk  density,  pore  pressure  trends, 
sedimentary  rock  descriptions,  API  gravity  of  hydrocar¬ 
bons,  and  various  drilling  parameters. 

Prepared  thinsections  of  sedimentary,  igneous,  and 
metamorphic  rocks.  Provided  analysis  of  framework  and 
minerology  using  the  polorizing  light  microscope. 


Professional  Profile 


Fields  of  Competence 

Geologic  well  logging  and  installation  of  monitor  wells  for 
groundwater  pollution  analysis.  Testing  and  analysis  of 
aquifers  through  groundwater  sampling  techniques,  moni¬ 
toring  methods,  and  pump  tests. 

Experience  Summary 

Geologic  investigation,  including  groundwater  sampling, 
aquifer  pump  and  recovery  testing,  and  well  logging  moni¬ 
toring  for  numerous  industrial  and  government  agencies. 

Credentials 

B.A.,  Geology  -  University  of  Delaware  (1983) 

Certified  NAVI  Open  Water  Diver 

Employment  History 

1984-Present  WESTON 


Key  Projects 

Principal  field  geologist  for  monitor  well  installation  and 
groundwater  sampling  to  determine  pollution  migration  at 
government  facilities  in  Minnesota  and  Michigan. 

Responsible  for  creating  a  groundwater  sampling  regime 
using  important  sampling  protocol  to  ensure  quality  control 
at  a  government  facility  in  Illinois. 

Project  geologist  involved  as  a  member  of  a  field  sampling 
crew  to  sample  groundwater  for  pollution  assessment  at  five 
landfills  in  southern  Delaware. 

Project  geologist  involved  as  a  member  of  a  field  crew 
running  a  groundwater  sampling  program  as  well  as  an 
aquifer  pump  test  for  a  firm  in  northern  New  Jersey. 

Project  geologist  involved  as  a  member  of  a  field  crew 
responsible  for  implementing  a  groundwater  sampling  pro¬ 
gram,  as  well  as  aquifer  recovery  tests  at  a  government 
facility  in  upstate  New  York. 


Professional  Profile 
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Well  Construction  Summary 


Location  or  Coords: 

Sz/f  A.  A  Aj  < 


A 

6>  jS  jHA* 


Elevation:  Ground  Level. 
Top  of  Casing. 


6  7C  .  ZU 
S7. S' .  VZ 


Drilling  Summary: 

Total  Depth _ £6-0 

Borehole  Diameter  _£!!__ 


Ritrc\  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 
Casing  String(s) :  C = Casing  S = Screen 

2Li 2-  6.0  '  S/  _ - _ 

JL£l-  &_ O'  JU _ -  _ _ 

jZUll  _ - _ 


Geophys.  Logging: 
Casing: 


Filter  Placement: 
Cementing: 
Development: 
Other: 


/OZ3 

12JSL 

'/.2S 

/J2S 

to  :37 

n  -is 

BBBI 

j/lf 

'ki£Q 

a  :2c 

Casing  ci  D1EpRIctf^  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


C2 

Screen.  Si. 


Steel  Casing-. 

WESTERN  WELU^  2"  I.D. 
‘5taTnTess  Steel,  0.010" 

slot  size.  Flush  Thread 


Comments: 


Centralizers  None;  Screen  and  riser 
casing  Installed  through  hollow 


stem  augers 


H 


3m|prt  Selfridge  ANG  Base  -  Phase  II  Stage  1  i nratrm  Mount  Clemens,  Michigan 

Installation  Restoration  Program _  Pprgnnnni  D‘  M-  Ste*n _ 


Well  Construction  Summary 


Location  or  Coords:  -^5/  - 

■S&  / •£ A/rJej*  /4  A 


Drilling  Summary: 

Total  Depth _ 36-  O 

Borehole  Diameter _ fi!I _ 


Elevation:  Ground  Level. 
Top  of  Casing. 


£76  ■  V 

s'z-r.  3  c 


Construction  Time  Log: 

Task 

Start 

1 

Finish 

l 

Drilling: 

Time 

/Date ) 

Time 

HSA 

>2  \S'3 

iMz. 

/•/■as 

Ritrci  Hollow- Stem  Auger  (HSA) 
3.25"  x  8.0" 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 

Casing  String(s):  C  =  Casing  S  =  Screen 

26s 2-  -Al.  _ - _ 

6.0'-  0  0  '  Cl  _ - _ 

jLol -  CD  _ - _ 


Geophys.  Logging: 
Casing: 


Filter  Placement: 
Cementing: 
Development: 
Other. 


fa. 

M/n 

42. ii 

/J23 

)/28 

A'30 

;S:3V 


Casing:  n  DIEDRICH*"  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


r?DIEDRiary  4"  I.D.  Protectiv 
Steel  Casina**. 

WESTERN  WELL**  2"  I.D^ 


bCree  Stainless  Steel,  O.OnV 
slot  size,  Flush  Thread 

Centralizers  None;  Screen  and  riser 
casing  installed  through  hollow- 


stem  augers 


Other  J 


9  L.2 


3m|prt SeIfrtdge  ANG  Base  ~  phase  11  Stage  1  I nrainn  Mount  Clemens,  Michigan 

Installation  Restoration  Program  Personnel  D'  M‘  Stein 


Well  ^  ^ 

Well  Construction  Summary 


Location  or  Coords: 

Ss  / f a, *  si  A/ 1 


Drilling  Summary: 

Total  Depth _ <2-j£L^ 

Borehole  Diameter  _£!!__ 


Elevation.  Ground  Level  SL—L.1 

Top  of  Casing_  yyr  67 


-v 

_ VJ> 

- sSi 

& 

J  ! 

->-W 

67" 

JTk 

Rit/c)  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Drilling  Fluid _ _ 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log- 

Casing  String(s):  C  =  Casing  S = Screen 

2S.S S--S"  SI  _ - _ 

«££!-  &J>\  CA.  _ - _ 

•dJ2L  -  .c.-f'  rJL  _ - _ 


Geophys.  Logging 
Casing: 

Cl  and  SI  Mr  /o  :x /  1/29  /o  -if 

02  /Jit.  ILill  U23L 


Filter  Placement:  //a»  /roi  //i 9  I  //  ■ 
Cementing:  /  /i 9  //'■  2  S'  //X9 

Development: 

Other 


Casing:  n  DIEDRICH^  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


Screen:  Si 


Well  Construction  Summary 


Location  or  Coords: 

Drilling  Summary: 

Total  Depth _ 26-0 

Borehole  Diameter _ 8"_ 


/T.w, 


Elevation:  Ground  Level JS 
Top  Of  Casing  -  7^'  •  7  ' 


Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 
Casing  Strmg(s)  C  =  Casing  S  =  Screen 
Si  i 


£ o'  -  a  o'  ci 
ZsL- &SL  C2^ 


Geophys.  Logging 
Casing: 

Cl  and  SI 


C2 


Filter  Placement: 
Cementing: 
Development: 
Other 


St 

Date 

(MS) 

~xh 

art 

Time 

9--3S' 

Fin 

Date 

3/7 

ih 

/<S  3/ 

3/7 

2/7 

1/-/8 

3/7 

3/7 

/0-V& 

2/7 

2/7 

//■/I 

3/7 

Casing:  ci  DIEDRICH^  2  I-D-  PVC 

Schedule  AO,  Flush  Thread 


il'A'A ViV* i "Ij1  •  j ' II i  i,| nj  M't.i 


e 

cfl 

oo 

X 

u 

•H 

X 

m 

c n 

c 

0) 

c 

S 

a) 

© 

i-h 

AJ 

o 

UD 

u 

. 

C 

X 

3 

O 

• 

X 

a 

© 

c 

c 

C 

c 

s 

£ 

© 

— 

a 

Location  or  Coords: 


Well_ 

Well  Construction  Summary 

e-  r _ Cnz&.  ^ _  Elevation.  Ground  Level  *7^7  • 


Drilling  Summary: 

Total  Depth _ 3  ' _ 

Borehole  Diameter _ £1! _ 

Driller Tpsffng  Fnglrpsrs  and _ 

Consultants-  Trov.  Michigan 


R,t/C>  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Elevation.  Ground  Level  .  "7/'7  ^ 

Top  Of  Casing  J~  'ZAL  c’ ^ 

Construction  Time  Log: 


Date  Time  Date  Time 

Qi*. rj 


A  A  \/aSs\  2/2.\/.YVC 


Geophys.  Logging 
Casing: 

Cl  and  SI 


C2 


Surface  Casm 


Weil  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 
Casing  String(s)  C  =  Casing  S  =  Screen 

Af.o-  Xo'  sj  i 


Casing:  r,  DIEDRICH**  2"  I.D.  PVC 

Schedule  AO,  Flush  Thread 


ryDIEDRICH**  A"  I.D.  Protectiv 
Steel  Casing-. 

WESTERN  WELL*'  2"  I.D. 


bC  ee  Stainless"  Steel,  O.Ol'O" - 

slot  size,  Flush  Thread 

Centralizers  None;  Screen  and  riser 
casing  Installed  through  hollow- 


stem  augers 


Filter  Material  5L<2^±2£j2  '■  _ 

~ /  C'oi 


K 

ft 


Sel  fridge  ANG  Base  -  Phase  II  Stage  1  I  nratnn  Mount  Clemens,  Michigan 

llation  Restoration  Program  Personnel  D'  M'  Stein 


Well  Construction  Summary 


Locatbn  or  Coords:  A. 


Elevation:  Ground  Level. 
Top  ol  Casing. 


7 -7  )L 


Drilling  Summary: 

Total  Depth _ 1£ 

Borehole  Diameter _ 8IL 


Ritrc)  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Drilling  Fluid  _ 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log- 
Casing  String(s):  C  =  Casing  S  =  Screen 

2AJ1.'-  6- o'  SI  _ - _ 

6.o'-*Xc  Cl  _ - _ 

3-C'  -  M-3  CX  _ - _ 


Geophys.  Logging: 

Casing 

Cl  and  SI  2  A/  J2  ■'  <V/  <3/v 


C2 


Filter  Placement 
Cementing 
Development 
Other 


Casing  n  DIEDRICir^  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


r?DIEDRICHty  4"  I.D.  Protectiv 
Steel  Casing-. 

WESTERN  WELU^  2"  I.D. 


Screen:  51  Stainless  Steel,  CjhnO" — 
slot  size,  Flush  Thread 

Centralizers  None;  Screen  and  riser 
casing  installed  through  hollow- 


stem  augers 


Cement  -5L, • 
I  P, 


-o/4*  A 


/S’:  O?  S/‘-f 


Well  Construction  Summary 


I 


Location  or  Coords:  //>  ^ 

_ iLgrtsZ C>  //  ~  Se/fi\iJ+* 


Drilling  Summary: 

Total  Depth _ ■*  / _ 

Borehole  Diameter _ SI! _ 


Elevation.  Ground  Level. 
Top  of  Casing, 


±£A  C  j 

LU 


Rii(c\  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log, 
Casing  String(s):  C  =  Casing  S  =  Screen 

teal-  <L&L  SI _ - _ 

j££l-  Cl _ - _ 

ilL  -  £JL  _ - _ 


Geophys.  Logging: 
Casing: 

Cl  and  SI 


C2 


Filter  Placement: 
Cementing: 
Development: 
Other 


Casing:  ci 


DIEDRICH^  2"  I.D.  PVC 
Schedule  40,  Flush  Thread 


Screen:  Si 


r? DIEDRIOT*  4"  I.D.  Protectiv 
Steel  Casing-. 

WESTERN  WELlJ"  2"  I.D. 


slot  size,  Flush  Thread  |  Comments. 

Centralizers  None;  Screen  and  riser 
casing  installed  through  hollow- 


stem  augers 


//  S/,* 


W 


pro|ect  Selfridge  ANG  Base  -  Phase  II  Stage  l  Locaton  Mount  Clemens,  Michigan 

Installation  Restoration  Program  Personnel  D'  M*  Stein 


Well  Construction  Summary 


Location  ex  Coords:  i 

Sr*  tcJj*  A / 


Drilling  Summary: 

Total  Depth _ ^  6 

Borehole  Diameter _ _ 


i>  //  Elevation:  Ground  Level. 

Top  of  Casing. 


m  21 

.  k  T 


Ritro  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 
Casing  String(s).  C  =  Casing  S  =  Screen 

ILs-  a ^  ^ _ - _ 

6.o  ‘  -  O.n'  C f  _ - _ 

!L&1-  A- <2. _  £* _ - _ 


Casing:  n  DIEDRICH~  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


Well  Development 


Screen:  Si 


r^DIEDRICH**  4"  I.D.  Protectiv 
Steel  Casing-. 
qi WESTERN  WELlP  2"  I.D. 
Stainless  Steel,  0 . OlO" 


slot  size,  Flush  Thread  I  Comments 

Centralizers  None;  Screen  and  riser 
casing  installed  through  hollow- 


stem  augers 


go 
c 

«  e 

B  •H  f. 

V  V  I/S 


Well  Construction  Summary 


Location  or  Coords. 


Elevation:  Ground  Level. 
Top  of  Casing. 


STL  ^ 


Drilling  Summary: 

Total  Depth _ 2  S.  S' 

Borehole  Diameter 


Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Well  Development: 


Casing  n  DIEDRICH^,  2"  I.D.  PVC 

Schedule  AO,  Flush  Thread 


Screen  Si 


r-y DIEDRICITy4"  I.D.  Protectlv 

Steel  Casing^ _ 

.WESTERN  WELL**  2"  I.D. 


slot  size.  Flush  Thread  [Comments: 


Centralizers  Nonei__S£reen  8nj  riser  . 
casing  Installed  through  hollow- 


stem  augers 


IS 


Stage  1  l ncatnn  Mount  Clemens,  Michigan 

r» _ ,  D.  M.  Stein 


I  »«»  i*  *  r  »  »'  I 


VwinryT*  \rw\r*  irrvwircirar* 


Well  Construction  Summary 


■  Ct/4 


Locatbn  or  Coords: 


Drilling  Summary: 


Elevation:  Ground  Level. 
Top  ot  Casino. 


3T?  /£ 
Mi.  69 


Total  Depth - a 

Borehole  Diameter. 


Bitfsi  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surtace  Casi 


Well  Design: 

Basis:  Geologic  Log  XX  _  Geophysical  Log- 
Casing  String(s) :  C = Casing  S  =  Screen 

3S.S'-  S.S'  3,  _ - _ 

Vo'-  0-0.  Xi-  _ - _ 


Geophys.  Logging. 

Casing: 

Cl  and  SI  2k  /<T3  </  lA 

02  ML.  ML. 


Filter  Placement. 
Cementing: 
Development: 
Other: 


M2 


Casing,  ci  DIEDRIC}r^  2  I-D-  pvc 

Schedule  40,  Flush  Thread 


Screen:  Si 


Steel  Casing*. _ 

WESTERN  WELL*'  2"  I.D. 


slot  size.  Flush  Thread 


casing  Installed  through  hollow- 


stem  augers 


R 


iT*fj 


In  WM 


Location  or  Coords: 


Wall  <V-/i 

Well  Construction  Summary 

_ * .  SlMMlnfr  AMtNMt  I  «Ml  5^/  L 


Elevation:  Ground  Level. 
Top  of  Casing. 


-21  u. 

s'!  !.  C-, 


Drilling  Summary: 

Total  Depth _ lA 

Borehole  Diameter _ &!! 


Ri»rc\  Hollow- Stem  Auger  (HSA) 
3.25"  x  8.0" 


Drilling  Fluid _ Hsjol. _ 


Surface  Casin 


Well  Design: 

Basis.  Geologic  Log  ^  Geophysical  Log. 

Casing  String(s):  C = Casing  S  =  Screen 

_ - _ 

*.r>'  -  C,  _ - _ 

Jia.-  C2&-  jCa _ " _ 


Geophys  Logging: 
Casing: 

Cl  and  SI 


C2 


Cementing 

Development: 

Other: 


/S3X 

/yyp 

yyyy 

4Z£. 

/j&z 

/no 

1/iT- 

JJUX 

Casing:  n  D1EDRICH"'  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


Screen.  Si 


Steel  Casing. _ 

WESTERN  WELL*'  2"  I.D. 


slot  size.  Flush  Thread 

C<»ntraii7ers  None:  Screen  and  riser 
casing  installed  through  hollow- 


stem  augers 


Comments: 


*»oject  Sel fridge  ANG  Base  -  Phase  II  Stage  I  irtraihn  Mount  Clemens,  Michigan 

Installation  Restoration  Program  Personnel  D-  Stein _ 


Ill'll 


I'.tl 


Well  Construction  Summary 


Location  or  Coords: . 


CU/e-s  / 


Elevation:  Ground  Level. 
Top  ot  Casing. 


jT£j_  7? 
JTV  .  jL 


Drilling  Summary: 

Total  Depth - 2^ 

Borehole  Diameter — fLL 


Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  **  Geophysical  Log. 
Casing  String(s):  C = Casing  S= Screen 

2S.6  -  J-.6  S,  . 


£jL-  V,-g_ 

LI.  -  ^i3_  A- 


Geophys.  Logging. 
Casing: 

Cl  and  Si  2/i 
C2 


Filter  Placement:  P/fc 
Cementing:  2/6  _ 

Development: 

Other: 


?  Iai_ 

_2^L.  ///Z... 


r^no  n  DIEPRICH^  2"  I.D. 

Schedule  40,  Flush  Thread 

r^DIEDRICl^  4"  I.D.  Protect 
Steel  Casln&». _ 

.  WESTERN  WELL*'  2"  I.D.  ” 

Screen:  si,-.-. —  i — n-mrm — 


slot  size.  Flush  Thread 


casing  installed  through  hollow- 


stem  augers 


Comments: 


i it  \ 


m 


if  L. 

fi  r 


Well  Construction  Summary 


location  or  Coords:  > 

^  /t/  r^" 


Drilling  Summary: 

Total  Depth _ aS  i— 

Borehole  Diameter .  8" 


'  1  —  cr7-'>  lJ  -r 

i£J—J  Elevation;  Ground  Laval 
_  Top  Of  Casing  y  (_ 


Bitfc\  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Drilling  Fluid _ /Vc^* _ 


Surface  Casi 


Well  Design: 

Basis:  Geologic  Log  jX  Geophysical  Log. 
Casing  String(s):  C  =  Casing  S  =  Screen 

:lo-  6c?'  Sj _ - _ 

JLeL- LL&L  JLi _ _ 

Ul-'l-l  su _ - _ 


Filter  Placement: 
Cementing: 
Development: 
Other: 


//**, 

H2£. 

svs'o 

j/u 

/yoo 

/y  /? 

Casing  n  DIEDRICH*y  2"  I.D.  PVC 

Schedule  40,  Flut.ii  Thread 


Screen:  St 


Steel  Casingw 
, WESTERN  WELL*9  2"  I.D. 
Stainless  Steel.  U.UiU" 

slot  size.  Flush  Thread 


Comments: 


casing  installed  through  hollow- 


stem  augers 


Well  Construction  Summary 


Location  or  Coords: 

/r _ 


Drilling  Summary: 

Total  Depth _ 2s£. 

Borehole  Diameter 


v  Ground  Level  .  ~^'7  '7-  £ 'Z. 
Top  Ot  Casing 


Ritrc\  Hollow- Stem  Auger  (HSA) 
3.25"  x  8.0" 


Drilling  Fluid _ ,'4-Jc~e _ 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  Geophysical  Log. 

Casing  String! s) :  C = Casing  S = Screen 

2U’-  &ol  S. _ - _ 

JLSI-  *2:.QL  -Cj-  _ _ 

3-r  -  *2.s'  C,  _ - _ 


Casing  n  DIHDRI (XT'  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


C2  PIEPRIGEI 1  -I  r£j _ Pro 

Steel  Casing-. _ 

WESTERN  WELUtW  2"  l.D. 


Screen.  Si 


slot  size.  Flush  Thread 


casing  installed  through  hollow- 


ctem  augers 


Comments: 


3|t>iect  Sel fridge  ANC  Base  -  Phase  II  Stage  1  Mount  Clemens,  Michigan 

installation  Restoration  Program  Personnel  D‘  M‘  _ 


wsv*.  v  rr  rrssr jvuw: yvir >rv  w  v*  tt 


i«.*i 


Well  Construction  Summary 


Location  or  Coords:  ua. 


Drilling  Summary: 

Total  Depth - 2.4, 

Borehole  Diameter — fill 


Elevation:  Ground  Level _ x 

Top  of  Casing _ £ 


Construction  Tima  Log: 

Task 
Drilling. 


£21  /r 

m. 


Dit/Cl  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


1*1 


Surface  Casi 


Well  Design: 

Basis:  Geologic  Log  a  Geophysical  Log 
Casing  String(s) :  C = Casing  S = Screen 

2S.7'-  S?'  _ - _ 

S.7'  -  +Z  C‘  C.  _ _ 

2. S'  -  -2.  Si.  _ - _ 


D1EDR1C™  2  I.u.  PVC 
9  C'  Schedule  '415,  Ffu"sF"Th?i£ 

C2 

Steel  Casings. _ 

_  c,  WESTERN  WELL0’  2"  I.D. 
Screen.  =>r_  -.--1 — n-  mrm 


rmm 


slot  size.  Flush  Thread 


casing  installed  through  hollow- 


stem  augers 


Geophys.  Logging: 
Casing: 


Filter  Placemei 
Cementing: 
Development: 
Other: 


7/tU 

j/X2> 

/sys. 

/Jju. 

4^2. 

7SZS, 

Comments: 


»T.Tj 


111% J 


it 


Well  Construction  Summary 


Location  or  Coords:  s/**  Ai*,. 


Drilling  Summary: 

Total  Depth _ ^  6-  O 

Borehole  Diameter  8" 


Elevation:  Ground  Level  S'? 9.  3'- 

Top  Ot  Casing  >  /  '  £t 


IfFHtMTl 


Riirci  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surlace  Casi 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 
Casing  String(s):  C= Casing  S= Screen 

1M_'~  6.0'  S.  _ - _ 

/(.o' -  >2.0*  C.  _ _ 

2  7'  -  *2.3'  Ci  _ - _ 


Drilling: 


Geophys.  Logging: 

Casing: 

_C1  and  SI  /3v<?  /Am.  /isto 

C2  '/jc,.,  /$~o*  j/ja.  - 


Filter  Placement:  //so  /vj£  /Am 
Cementing:  //so  /yor  //jo 

Development. 

Other 


Casing:  n  DIEPRICH~  2"  I.D.  PVC 
Schedule  40,  Flush  Threa 


Screen.  Si 


Steel  Casing*. 

WESTERN  WELL"  2"  I.D. 


slot  size.  Flush  Thread 


casing  Installed  through  hollow- 


stem  augers 


Comments: 


iff  tvy 


»*«  Vi  Vi  v **•  1*4  ■  ■*«  m  *.*v 


I  ®  L  „ 
e  c 


I 


& 

TJ 


Location  or  Coords: 

oS'/t  //^/cX.y 


Wall 

Well  Construction  Summary 

X^-  n  .  »  “  ’J  Cl......:...  I  a.ial  v  _ 


££_><  Elevatbn:  Ground  Level. 
_ .  Top  of  Casing. 


r<7/  ^ 


Drilling  Summary: 

Total  Depth _ 2jzX2. 

Borehole  Diameter _ 81! _ 


i  rmmm 


Drilling 


Bit(sl  Hollow-Stem  Auger  (HSA) 
3.25”  x  8.0" 


Geophys.  Logging: 

Casing: 

Cl  and  SI  Z/jy  yaS~?  zA/ 

02  4 Zk.  /'££.  /Jjz. 


Surface  Casi 


Well  Design: 

Basis:  Geologic  Log  Geophysical  Log. 

Casing  String(s):  C  =  Casing  S  =  Screen 

2AAL'~  JL&L  Sj _ - _ 

*JL£>',  Xj. _ - _ 

2X1  -  I  Xjt _ - _ 


Filter  Placement:  /A/ 
Cementing:  yZ'j/ 

Development 
Other 


uM. 

y/j/  I  /yjr? 


Casing  n  D1EDRICHV  2"  I.D.  PVC 

Schedule  40,  Flush  Thread 


Screen:  St 


Steel  Casing^. _ 

WESTERN  WELL*'  2"  I.D. 


slot  size.  Flush  Thread 


casing  installed  through  hollow- 


stem  augers 


Comments: 


nth«r  2-C  ’  -*  V.o'  , 

/L  C^4 

€ 

I 

$ 

a, 


Well  Construction  Summary 


Location  or  Coords:: 


Elevation:  Ground  Level. 
Top  of  Casing. 


Drilling  Summary: 

Total  Depth _ 3h- 1 

Borehole  Diameter _ 811 


Hollow-Stem  Auger  (HSA) 
'  3.25"  x  8.0" 


Drilling  Fluid _ 


Surface  Casin 


Geophys. Logging: 
Casing: 

Cl  and  SI 


C2 


jC, 


Casing.  Ci  O^DRICir'  2"  I.D,  PVC 

Schedule  40,  Flush  Thread 

r? DIEDRIC1P4"  I.D.  Protectiv 
Steel  Casina-K 

„  .  .WESTERN  WELU^  2"  I.D. 

Screen.  5?  ■ .  • »  «  _  •  _ — i n — n  i  am 


slot  size.  Flush  Thread  Comments. 


Centralizers  None;  Screen  and  riser 
casing  installed  through  hollow- 


stem  augers 


/vc>o 

Z6.YA. 

'Ay. 

//jm. 

/t/yj- 

i/a.Y- 

//lY 

v.,\v,v 


Sel fridge  ANG  Base  -  Phase  II  Stage  l  i r*-ainn  Mount  Clemens,  Michigan 

Installation  Restoration  Program  Personnel  D-  M-  Stein _ 


9RB 


Iff 

! 


Well  Construction  Summary 


Location  or  Coords:? 


■jgs&h.  "  Elevation:  Ground  Level 
-  Top  of  Casing. 


Drilling  Summary: 

Total  Depth _ 2. 

Borehole  Diameter _ 8" 


Ritrc?  Hollow-Stem  Auger  (HSA) 
3.25"  x  8.0" 


Surface  Casin 


Well  Design: 

Basis:  Geologic  Log  XX  Geophysical  Log. 
Casing  String(s) :  C = Casing  S = Screen 

2IA  -  ^  6'  S.  _ - _ 

S16.-  .SL-tf'..  JLt _ - _ 

UL  -  *2-6'  £■>  _ - _ 


Casing:  n  DIEDRICH^  2"  I.D.  PVC 

Schedule  AO,  Flush  Thread 


Screen:  Si 


Steel  Casing*. _ 

WESTERN  WELL*'  2"  I.D. 


Blot  size.  Flush  Thread 


casing  installed  through  hollow- 


stem  augers 


s s. r' Vi".*' 


£ 


% 


fW 


DRILLING  LOG 


W-l 


WELL  NUMBER;  __ 

LOCATION:  East  Ramp 


OWNER: 


Selfridge  ANGB 


ADDRESS: 


Mt.  Clemens,  MI 


SURFACE  ELEVATION. 


TOTAL  DEPTH. 
WATER  LEVEL: 


H. 


XL 


/  b 


drilling  r 

COMPANY:  -  ,-PX',  -  r 

driller  Bill  Mane  ini. 


DRILLING 

.METHOD: 


H.S.A. 


DATE 
.DRILLED: 


1-28-85 


HELPER:  Bill  Pierson 


LOG  BY: 


D.  M.  Stein 


SKETCH  MAP 


NOTES:  Cold,  overcast 


Hnu  background  4-5  ppm 


/xv'  - 

— 3! — y 

DESCRIPTION  /SOIL  CLASSIFICATION 
(COLOR.  TEXTURE,  STRUCTURES) 

Hnu 

ffi  A“T 

■Cv 

2  - 

3  -  ■ 

4  - 

o«, 

•Jf-i 

v.'  5  - 

i 

g  3  - 

9  -• 

5?  io  .. 

v-  11  ~ 

v> 

12  - 

I  13  ■ 

14  - 

;2>:  15  • 

16  — 

17  - 

V;  18  - 

19  • 

v  ■ 

v?  20  ■ 

21 _ 

1 

SS 

m 

SM:  1.0'-2.5'  Brown  silty  sand  grading  into  a  yellow 

H 

□ 

brown  silty  sand  at  2.5',  miner  mottling,  faint  bedding, 

■ 

■ 

■! 

■ 

dry,  firm. 

■ 

2  1 

SS 

21 

18" 

3. 5* -5. O'  Light  yellow  brown  fine  silty  sand  minor  faint 

■ 

■ 

9 

bedding,  orange  discoloration,  silty  wet  clay  near  5' 

■ 

KB 

1 

m 

is® 

CH(CL):  6.0'-7.5'  Light  brown,  dry  massive  clay  at  6’ 

■ 

■ 

H 

grading  in  a  gray  massive  clay,  firm. 

■ 

■ 

■ 

4 

□ 

8 

rs" 

SH(CL):  9. O' -10. 5'  Gray,  massive,  damp  clay,  somewhat 

BG 

loose,  slightly  plastic. 

-  - 

5 

SS 

2 

18" 

CH:  14. O'- 15. 5' Same  as  above,  wet,  massive,  very  plastic. 

BG 

loose,  frtt  il  f  ■  ' ,J 

.  _  - 

6 

SS 

1 

18” 

CH;  19.0 '-20. 5'  Same  as  above 

BG 

■ 

*  AtT.M  01  Ml 


D26 


SHEET . 


OF 


/'j 


^a/a  V  » 


SKETCH  MAP 


DRILLING  LOG 


W-2 


WELL  NUMBER  . _ _ 

LOCATION:  East  *** 


Self  ridge,  ANGB 


ADDRESS’  •  Clsnisns ,  Mi 


TOTAL  DEPTH. 


SURFACE  ELEVATION: .  5  7U  '  £il  WATER  LEVEL: - 12  zllL 

ORILLMO  T.E.C.  .  «£»:»*«  H.S.A.  *>ATE 


COMPANY: 


Bill  Mancini 


.METHOD: 


DRILLED 


1-28-85 


DRILLER:. 

LOG  BY:  D.  M.  Stein 


HELPER:  Bill  Pierson 


NOTES: 


DESCRIPTION  /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


:  ku  wv  Tfv  *wvwvw\nr jwvwvw\Arro  v  v  nit 


ME® 


DRILLING  LOG 

WELL  NUMBER:  W“3 

SGlf^riclcjG  ANGB 

LOCATION:  East  Rairp 

ADDRES®*  Mt*  Clemens'  m 

SURFACE  ELEVATION.  -STS’  0' 
DRILLING  tec  DRI 

AAIMUIU.  X  .  -  w  .  k._. 


TOTAL  DEPTH. 
WATER  LEVEL: 


*i>  .O' 
)a  -  'h' 


drilling 

COMPANY: 

DRILLER:. 


DRILLING  h  S  A  DATE  1-29-85 
.METHOD: DRILLED.  1 OD 
_  mpipcb  Bill  Pierson 


LOG  BY*  M.  Stein 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


PT:  1.0' -2. 5'  Black  silty  sand  (fill)  rich  in  organic 


massive  dry  hard  gravelly 


[13  8 

2  SS  |l8"  3. 5' -5. O'  Light  brown  fine  silty  clayey  sand  at  3.5'  ppm 


rading  into  a  massive  dry  bluish  L/green-gray  clay 


6.0'-7.5'  Brown  (blue/green  hue)  clay,  massive 


,  slightly  plastic. 


| 
Sfcf 


I 

I 


if*  M'lk*  tkt  ij'i  k  i.i'iivth  ft'iVi’i 


!-*».%  J®*. M'.***  »**  »>>  «*j  fc- 1  »>,  l'|j‘l.t  UkM 


DRILLING  LOG 

W-4 

WELL  NUMBER: _ 

LOCATION:  East  Rang 


OWNER: 


Selfridge  ANG8 


ADDRESS. 


“Mt.  Clemens, 


SURFACE  ELEVATION:  —OUlZ—  WATER  LEVEL: - nr,.: I?' - 

DRILLING  T  F  P  DRILLING  h  S  A  DATE  i_9q_qc 

COMPANY:  j±±l,  -METHOD-  ^DRILLED:  1  P  ^  .  _TCC 

DRILLER  Bill  Mane  ini  hci  pcb  Bill  Pi.0irson  ■ 


_  TOTAL  DEPTH 

£L.  WATER  LEVEL: 
DRILLMO  H  q  a 


HELPER: 


LOG  BY:  D-  M-  Stein 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


SS  118" 


2  SS 


3  KS 


SW-CL:  1.0'-2.5'  Light  yellow  brown  fine  sand  at  1.5'  BG 


grading  into  a  gravelly  dark  brewn  clay  (fill)  dry. 


3.5'-5.0'  Dark  brown  fine  silty  clayey  sand  (fill)  at  BG 


3. 5' -4. O'  Grading  into  a  light  yellow-grayish  brown  cla; 


:  6.0'-7.5’  Brown  bluish  clay,  massive,  dry’,  no  sand 


r  gravel,  slightly  plastic,  hard  . 


9. O' -10. 5'  Brown  bluish  green  clay,  dairp,  massive 


ium  plasticity. 


’irst  H„0  at  approx.  12 '-13' 


S3 

■■ 


6  PS 


day,  soft,  loose. 


% 


9 


DRILLING  LOG 


WELL  NUMBER:  - 

LOCATION:  Tuckfr,?:eek 
Landfill 


rMn&H  Selfridge  ANGB 
ADDRESS:  Mt.  Clemens,  MI 


SURFACE  ELEVATION 


.  ?r 


TOTAL  DEPTH  _ 
WATER  LEVEL:. 


DRILLING  T  v  r  DRILLING  H  c  A  DATE  2-7-85 

COMPANY:  T.h.L.  __  METHOD:  -DRILLED: _ 

DRILLER:  Bill  Mancini  _  mfippp  Tim  Bums _ 

lOG  gy.  D.  M.  Stein 


gjlaraggmEsaa 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


SM/OL: 


Top  soil-Dark  brown,  organic,  wet,  silty, 


clayey  sand. 


10 

SS  18"  SM/OL:  4.5'-6.0'  Dark  brown,  organic  rich  silty  /clayey  BG 


sand,  wet,  massive  {fill  material) . 


I  o 

2  SS  |l8"  CL:  9.5'-11.0'  Bluish  silty  clay,  dairp,  massive  soft,  BG 


slight-medium  plastic. 


3  ES 


14.5'-16.0'  Gray,  massive,  wet,  very  plastic,  soft,|  BG 


lay.  frfC  :V,^  f'j  •  • 


4  Iss  118"  IlcH (CL) :  19.5'-21.0'  Gray,  massive,  wet,  (minor)  silty  |  BG 


clay,  very  soft,  very  plastic. 


& 

-> 

DRILLING  LOG 

M  WELL  NUMBER:  W~6 

V- '.’.  LOCATION:  Tl^C^fr  /~re 

_  Landfill 

SURFACE  ELEVATION:— £ 
DRILLING  T.E.C. 


,  7>  VO*'*  •  V*  V  "  1>V> 


OWNER:  Self ridge  ANGB 
ADDRESS:  Mr.  Clemens,  MI 


_  TOTAL  D£PTH_ 

ZZL21L  WATER  LEVEL:. 
DRILLING  „  c  a 


DRILLING  T1  P  C  DRILLING  lt  c  a  DATE  _ 7_p  c 

COMPANY:  METHOD:  — DRILLED: La=> 

nan  i  pa-  Bill  Mancini  HELPER:  _IiSL§lS2§. 

LOG  BY:  D.  M.  Stein _ 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR.  TEXTURE,  STRUCTURES) 


•V 

10 

-,v 

11 

h  V* 

i 

*  V 

12 

S3-” 

yj 

V*‘ 

13 

14 

15 

16 

17 

•A 

18 

19 

Vv 

& 

20 

21 

Top  soil-fill  material,  cement  pieces,  gravel  etc. 


CL:  4. 5 '-6. O' -Brown  silty  clayey  sand;  grading  into  BG 


a  brown/blue  silty  clay,  massive,  hard,  dry,  slightly 


plastic . 


CH:  9. 5 '-11. O' -Brown,  soft,  medium  plastic,  cla\ 


I 

|damp,  minor  faint  bedding,  minor  mottling.  _ 


3  SS  118" 


14. 5 ' -16 . 0  ' -Same  as  above 
/rr  .'v-V-  j  .i ,  c  ,/£* 


_4  I 

4  SS  I8"  CL/CH/SW:  19 . 5 ’ -21. 0 1 -Brown  silty  clay,  gravel  present  BG 

intorbedded  with  lenses  of  sand,  wet,  massive  for  most 

part,  soft. 

•  a*t.m  dim*  rm  SHEET  __  OF. 


SHEET  __  OF 


-..’o''. 


DRILLING  LOG 


WELL  NUMBER; 


LOCATION 


N.  W. 


ftwMPa  Selfridge  ANGB 
ADDRESS;  Mt-  Clemens,  MI 


SURFACE  ELEVATION: 


TOTAL  DEPTH. 
WATER  LEVEL: 


O 


DRILLING  m  p  p  DRILLING  u  c  x  DATE  9— 4— 8S 

COMPANY:  _T._E.C_.  _ METHOD  DRILLED: /A.  Si¬ 
nn,!  i  fb  Bill  Mancini  mfipfr-  Bill  Olmstead _ 

' David  Stein  “ 

LOG  BY:  D.  M.  Stein _ 


D£ SCRIPTON  / SOIL  CLASSIFICATION 
(COLOR.  TEXTURE.  STRUCTURES) 


_  Top  soil-Dark  brown  fine  silty  sand,  highly  organic 

(fill)  grading  into  a  light  brown  fine  sand  at  3 '-4'. 
— .  —  -  -  — 

1  SS  18"  SW:  4. 5 '-6. O' -Light  brown  fine  sand,  no  bedding  some 


orange  staining,  wet  at  5 '-6*  firm. 


2  SS  I  18"  |pL;  9.5'-11.0'-Dark  gray  fine  silty  clay,  dry,  slightly]  BG 


lastic,  massive. 


3  Iss  1 18"  1  CH:  14. 5' -16. O' -Brownish  c 


plastic  near  14.5'  grading  into  a  very  plastic  clay  at 


15' -16'  wet 


SS  18"  CH:  19. 5 '-21. O' -Brown,  gray,  wet,  massive  very  plastic  BG 


clay,  soft. 


OT«lW 


.nftwrtJir-#vw  \rs\rx  vx 


DRILLING  LOG 

WELL  NUMBER:  W~8  -  - . 

LOCATION:  N-  W.  Landfill 


owmcb  Selfridge  MGB 
tnnncee  Mt.  Clemens,  MI 


SURFACE  ELEVATION: 
DRILLING 


'TlfT'  /</ 


TOTAL  DEPTH  _ 
WATER  LEVEL:. 


MO' 


DRILLING  ~  w  p  DRILLING  H  c  a  2-4-85 

COMPANY:  T-S-C-  --METHOD:  DRULED:  Z  4  gD 


DRILLER:  Bill  Mancini _ 

LOG  BY:  D.  M.  Stein _ 


Bill  Olmstead 
David  Stein 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


5  I  SS  I  18" II  CH:  23. 5’ -25 '-Same  as  above. 


*  AIT#  Dim 


Wimv.  V  V  ht.  rv.  v\  v\  vi  nr  vn 


PgjUjNQ  LOO 

WELL  NUMBER  V}~9 _ _  »***»  Selfridge  ANGB 

LOCATOR: Northwest  Landfill  M>pnfw.  Mt.  Clemens,  MI 


SURFACE  ELEVATION: 


TOTAL  DEATH. 
WATER  LEVEL: 


-?■  d  '' 


CALLING 

COMPANY:, 

DRILLER:  J 


T.E.C. 


DRILUNO  H  c 
.METHOD:  _J2n 
_  HELPER 


H.S.A. 


DATE  0-1-85 
L‘  PfULLEP:£  1 

Bill  Pierson 


NOTES: 


LOG  BY:. 


D.  M.  Stein 


DESCRIPTION  /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE.  STRUCTURES) 


Top  soil-Black  silty  sand  (fill)  wet  first  H_0 


at  approx.  1.0'-2.Q'. 


SM:  4. 5' -6. O' -Soupy  olive  brown  fine  silty  sand,  wet,  BG 


incompetent. 


E 


2  SS  I  18"  CH:  9.5'-11.0'-Brown  nassive,  medium  plasticity  clay,  I  BG 


damp,  competent,  soft. 


CH:  14. 5' -16, O' -Very  plastic,  wet,  same  as  above  clay.lBG 


SS  |l8"  || 19. 5' -21. O' -Same  as  above 


’  A*TJM  OHM 


W! 


* 

l' 

i 


SHEET  _  OF  . 


WWW 


SKETCH  MAP 


DRILLING  LOG 

W-9 

MIFIt  NUMBER:  3 

Selfridge  ANGB 

Landfill 

lhNKH.  Mt.  Clemens,  MI 

SURFACE  ELEVATION:  —21 


TOTAL  DEPTH. 
WATER  LEVEL: 


'0*  U 

J-3' 


ORUJNO  TEC  ORILUNO  h.S.A.  DATE  2-1-85 

COMPANY:  Zll—2  --METHOD:  DPI  LED  _ _ 

DRA.LER'  Bill  Mancini  HELPER:  Bill  Pierson 

LOG  BY:  P-  M.  Stein _ 


NOTES: 


DESCRIPTION /SOU  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


5  I  SS 


CH:  23. 5' -25. O’ -Same  as  above,  gooey,  clay  wet. 


i 


2  SS 


CL/SM:  l'-2.5'-Brown  bluish  gray  fine  silty /clay  in- 


terbedded  with  lens  of  silty/clayey  sand,  faint  bedding. 


mottling,  dry,  firm,  slightly  plastic. 


SW/CL:  3.5'-5'-Dark  brown  (2")  lens  of  fine  sand  at  |  ppm 


3.5'  grading  into  a  brown  blue  hued  sil 


bedding,  dry,  firm,  slightly  plastic. 


3  SS 


SW/CL/CH:  6' -7. 5 '-Dark  brown  (1")  lens  of  fine  sand  at  |  BG 


6'  grading  into  a  slightly  plastic,  dry,  faintly  bedded 


siltv  clav  aradinq  into  a  wet.  plastic  qray  clay. 


:  9' -10. 5' -Clay  grayish  brown  wet,  very  plastic 


soft. 


_2 

SS  18" 


14 '-15. 5 ’-Same  as  above,  wet. 


CH:  19 '-20. 5 '-Sane  as  above 


ASTJM  DIM 


SHEET _ OF 


DRILLING  LOG 

WELL  NUMBER; _ 

LOCATION:  West 


PwMtn  Selfridge  ANGB 
ADDRESS:  Mt.  Clemens,  MI 


TOTAL  DEPTH  _ 

AS .  >. 

SURFACE  FI  CUATmiJ.  ->  7^. 

-  WATER  LEVEL:. 

//•if  ' 

DRILLING 
COMPANY: . 

T.E.C. 

DRILLING  H  q  A 
.METHOD:  n*s*A- 

DATE  o_A-fiq 

-DRILLED:  6  °5 

DRILLER: 

Bill  Mancini 

HELPER:  Time  Bums 

LOG  BY:  _ 

D.  M.  Stein 

SKETCH  MAP 


NOTES. 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR.  TEXTURE,  STRUCTURES) 


CL/SM:  23.5 '-25 '-Gray  silty /clayey  fine  sand  with 


avel,  no  bedding,  wet,  soft,  very  plastic 


AIT*  DIM 


SHEET _ _  OF 


W  A.  P-  »V«  A  a  aV.  ■>.  At A  ■  K—  p-  —  *V  «t*H  U  r.j»  .  -*  .*J»  .  j  -M  -A  * *  ■  -* 


DRILLING  LOG 

WELL  NUMBER: _ 

LOCATION: .  West 


SURFACE  ELEVATION: 


Selfridge  ANGB 
ADDRESS:  Mt-  clenlens'  m 


TOTAL  DEPTH. 
WATER  LEVEL: 


:: 


DRILLING  m  p  p  DRILLING  H  S  A  DATE  o.c.qc 

COMPANY:  _  .Tj£'t-  _ METHOD:  PRI1IFO  £  b  °b 

DRILLER:  Bill  Mancrni  HELPER :  Tim  Bums _ 

LOG  BY:  D.  M.  Stein _ 


NOTES: 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


2  I  SS 


SSI  TS"|lsM:  1' -2. 5' -Brown  bluish  gray  fine  silty/clayey  sand. 


ttling  present,  hard,  dry,  faint  bedding. 


CL:  3.5'-5'-  Bluish  brown  silty  cla 


firm,  slightly  plastic. 


3  I  SS  (  18"|jcL:  6 '-7. 5 '-Same  as  above,  slightly  Plastic,  h 


INSTALLATION  RESTORATION  PROGRAM  PHASE  2 

COMF1 RHAT I ON/QUANT IFICATION  STAGE  1  VOLUME  2<U>  HESTON 

<ROY  F>  INC  HEST  CHESTER  PA  OCT  M  F33C15-M-D-4MC 

F/O  24/1 


UNCLASSIFIED 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER;  w~14 
location  West  Rairp 


owMga-  Selfridqe  ANGB 
Apftgfgij}-  Mt.  Clemens,  MI 


_ ; _  TOT  At  PE  PTH  ^  '.c 

SURFACE  ELEVATION:  ff  L ,??  ,  WATER  LEVEL; - 'JLL - 

DRILLING  TEC  DRILLINO  u  _  _  DATE  _  _  Q_ 

COMPANY:  METHOD  H.S.A.  PPM  I  PR- .  2~5~85 

DRKLER:  Bil1  Manci^i  hf.pcp  Tim  Bums _  1  notes: 

Lqq  By.  D.  M.  Stein 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


SS  |i8"||sC-CL:  l'-2.5'-Dark  brown  fine  silty  sand  interbedded  I  4-5 


ith  lenses  of  light  tan  brown  clay,  massive  dry,  hard 


2  SS  IS"  CL:  3. 5' -5.0' -Brown,  blue 


massive  firm 


minor  silt 


sliqhtlv  clastic 


sliqhtlv  plastic,  firm. 


CH:  9. O' -10. 5' -Gray  soft,  medium  plastic  clav 


5  |SS  I  18"||CH:  14.0'-15.5'-Same  as  above,  wet.  verv_plastic 


19.0’-20.5'-Same  as  above,  wet. 


»,v.vl' 


^.viv.V 


.•M 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:  W-14 

ify-A-m*  West  Ranp 


Selfridqe  ANGB 
ADDRESS:  Mt-  cl^sns>  MI 


_ ; _  TOTAL  DEPTH  _  r _  , 

SURFACE  ELEVATION:  J&LJLL  -  WATER  LEVEL: - -  I 

DRILLING  m  p  p  DRILLING  „  ~  a  DATE  o_c_oc  1 

COMPANY:  METHOD  _PBUtFn  z  3  00  Ui  ■ 

DRILLER:.  Bil1  Mancin:i-  HELPER: _  Bill  Pierson _  1  notes: 

log  BY:  D.  M.  Stein _ 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


SM:  23. 5 '-25 '-Same  as  above  intermixed  with  a  silty, |  BG 


minor  gravel  sand. 


i,*Y'Y»  iTV'Vj 


kW?'1! 


SKETCH  MAP 


DRILLING  LOG 

WELL  NUMBER:  W_15 

owxpb  Selfridge  ANGB 

location  West  Ramp 

innocee.  Mr-  Clemens,  MI 

SURFACE  ELEVATION:  - 

drilling  tec 

afs  >  k  ru  X  .  i_i  .  . 


TOTAL  DEPTH 
WATER  LEVEL: - LH 


DRILLING  TEC  DRILLING  „  „  .  DATE 

COMPANY:  ’  ‘  METHOD-  H.S.A.  PRU  LED 

DRILLER:  Bill  Mancini  upi  pea  Tiro  Bums 

LOG  BY:  D.  M.  Stein _ 


NOTES: 


DESCRIPTION  /  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


SS  I  18"||SM:  1 ' -2 . 5 ' -Brown  silty  clay  grading  into  a  bluish 


ay  silty  clay,  hard,  petroleum,  dry,  massive. 


113391 


2  |  SS  |  18" 


firm,  massive. 


18"||cl/0L:  6' -7. 5' -Blue  gray  highly  mottled,  sil 


faint  beddina,  drv,  firm,  slightlv  plastic,  minor 


4  |  SS 


I  si 


ij 9 '-10. 5 '-Bluish  brown,  massive,  damp,  silty  clay,  |  BG 


rar  faint  bedding,  slightly  plastic,  firm. 


5  SS  I  18" 


lastic,  I  BG 


6  |SS 


19 '-20. 5 '-Sane  as  above 


I®: 

IN!*!* 


WOTVVUTOrjvvvvv  ytr 


DRILLING  LOG 

W-17 

WELL  NUMBER:  ^ 

LOCATION:  Fire  Train  uic 
Area  1 


SURFACE  ELEVATION: 


<"7-7  y'7 


Owner-  Selfridge  ANGB 
AnnpceTMt'-  Clemens,  B 


TOTAL  DEPTH  «<■>•<? 

WATER  LEVEL: - <2  ' 


DRILLING  T.E.C.  DRILLING  H.S.A.  0ATE  i  ■>-,  oc 
COMPANY: .  _ _ METHOD: _ DRILLED:  1-23-85 


DRILLER: 


LOG  BY:  D.  M.  Stein 


HELPER:  Bill  Pierson 


NOTES: 


MBSHSBTMbMSl 


DESCRIPTION  I  SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


CL:  Top  soil-Brcwn  silty  clay. 


SS  I  Tf'll®1  4. 5’ -6.0' -Light  brown  intermixed  with  bluish  green 


marbled),  clay,  dry,  massive,  slightly  firm. 


Kg 

Kg. 

Pair* 


i 


I  ELE.VATX 

esting 


TOTAL  DEPTH. 
WATER  LEVEL: 


DRILLING  ,  p___.-ii.__ts DRILLING  H  S  A  DATE  1-22-85 
COMPANY:  &  ConsultantS METHOD:  n.b.A.  ORILLgD: 

DRILLER:  Bill  Mane  ini  mfip^o  Tim  Bums _ 

LOG  BY:  D.  M.  Stein 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR.  TEXTURE,  STRUCTURES) 


CL:  Top  soil-Dark  gray  silty  clay. 


CH:  4. 5' -6-0  '-Light  brewn  intermixed  with  blue 


coloring,  clay,  massive,  dry,  loose. 


2  SS  JI8"  ||CH:  9. 5' -11. O' -Darker  brewn,  same  as  above 


irst  trace  of  H_0  at  12', 


CH:  19. 5-21, O' -Same  as  above,  wet. 


SKETCH  MAP 


SKETCH  MAP 


DRILLING  LOG 

WELL  HUMBER: .  Vh22.,,r 

MMa,  Selfridge  ANGB 

jm 


•URFACC  ELEVATION: 


TOTAL  DEPTH. 
WATER  LEVEL: 


DRLLMG 

COMPANY:. 


T.E.C. 


ORB.  UNO 
.METHOD:. 


H.S.A. 


.ORB.  LEO: 


,  1-24-85 


tMMirw-  Bill  Mancihi  uci  *cn  Bill  Pierson 

>00  >Y:  D.  M.  Stein _ 


3sa 


DESCRIPTION /SOB.  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


j:  Top  soil-3' -fill-Dark  brown  silty  clay 


2 '-Till 


SW:  4.5'-6.0’-Yellow  brown  fine  sand,  well  sorted,  wet  BG 


(First  HO  at  approx.  3 ' )  grading  into  a  grayish  brown 


11  sorted  fine  sand,  no  gravel,  no  fines,  firm. 


2  Iss  I  18" 


2 


9. 5' -11. O' -Blue  gray  fine  silty  clay,  massive  dry  ]  BG 


for  the  most  part  (damp) ,  no  sand,  no  gravel,  firm. 


3  ISS  1 18"  ||CH:  14. 5 '-16. O' -Gray  hiqhly  plastic,  fat  cla 


massive. 


SS  1 18"  II CH 


'♦TmTiT* 


DRILLING  LOG 

WELL  NUMBER:  _  w~25 

LOCATION:  S.  W.  Landfill 


owner.  Selfridge  ANGB 
APORggft.  Mt.  Clemens,  MI 


_ _  TOTAL  DEPTH  ’C  „ _ 

SURFACE  ELEVATION:  ¥3 _  WATER  LEVEL:  _ 

ORILLING  TFT  DRILLING  „  c  ,  DATE  ,  0,  Qc 

COMPANY:  -  ,  ,  ■  •  ,  ■  L  METHOD  H-s-A-  npy  i  cn  l-^4-o5 

DRILLER-  Bil1  Mancini  mfipcb-  Bill  Pierson  INOTES:  Sn 


LOG  BY-  D.  M.  Stein 


DESCRIPTION /SOIL  CLASSIFICATION 
(COLOR,  TEXTURE,  STRUCTURES) 


GC:  Top  soil-Very  dark  brown  gravelly  sand,  fill. 


1  |  SS  I  18" ]|  SM:  4. 5' -6. O' -Bluish  green  fine  grain  silty  sand  no  BG 


apparent  bedding,  wetness,  no  gravel,  slightly  firm. 


First  trace  of  H„0  at  5 ' . 


SW:  6 '-9 ' /1Q'-Hit  a  fine  green  sand,  very  wet. 


2  I  SS  1 18"  H CL:  9 . 5 ' -11 . 0 '-Brown  greenish  gray  clay,  no  sand 


gravel,  wet,  massive,  more  firm  than  above. 


SS 

oil 

CH:  14. 5 '-16. O' -Brownish,  olive  gray,  highly  plastic 

BG 

fat,  wet,  massive  clay,  sonewhat  loose. 


A»1M  PIN* 


SHEET  J. 


APPENDIX  E 


Saitpling  and  Quality  Assurance  Plans 


Contents 


E-l.l  Monitoring  Well  Purging 

E-1.2  Monitor  Well  Sample  Collection 

E-1.3  Soil  Sampling 
E-2.0  LABORATORY  PROCEDURES 

E-2.1  Quality  Assurance  Plan 

E-2.2  Container  Preparation 

E-2.3  Verification/Validation 

E-2.4  Data  Handling  -  Laboratory 

E-2.5  Sample  Plan/Log 

E-2.6  Sample  Results 

E-2.1  Ctiain-of -Custody 

E-2.8  QA/QC  Officer 


cSS 


APPENDIX  E 

SAMPLING  AND  QA/QC  PLANS 
E-l.l  MONITORING  WELL  PURGING 

All  groundwater  sampling  was  accomplished  after  the 
installed  monitoring  wells  were  properly  developed  and  had 
stabilized  for  a  period  of  at  least  two  weeks.  Prior  to 
collecting  samples,  each  well  was  purged  by  bailing  or 
pumping  a  minimum  of  three  volumes  of  standing  water  from 
the  well  using  a  1  3/4-inch  Teflon  bailer.  This  ensured 
that  a  representative  sample  of  the  aquifer  was  collected 
during  the  sampling  process.  The  field  procedures  used  for 
monitoring  well  purging  included  the  following  guidelines: 

1.  Prior  to  placing  any  equipment  into  the  well,  the 
equipment  was  scrubbed  with  Alconox  (detergent) 
and  water  solution  and  rinsed  with  distilled 
water . 

2.  Before  purging,  the  depth  to  water  from  the 
reference  measuring  point  on  the  top  of  the  well 
casing  was  measured  and  recorded. 

3.  The  volume  of  water  to  be  purged  based  on  the 
amount  of  standing  water  in  the  well  casing  was 
calculated. 

4.  The  well  was  purged  by  bailing  or  pumping, 
removing  at  least  three  times  the  calculated 
volume  of  standing  water  in  the  well  casing.* 

5.  The  bailer  was  removed  from  the  well.  The 
equipment  was  decontaminated  by  scrubbing  with 
Alconox  and  flushing  with  deionized  water. 

6.  The  protective  security  caps  were  locked. 

E-1.2  MONITOR  WELL  SAMPLE  COLLECTION 


Groundwater  sampling  was  directed  toward  the  detection  of: 

1.  Volatile  Organics  Analysis  (VOA) 

Hydrocarbons  and  Aromatics 

2.  Total  Organic  Carbon  (TOC) 

3.  Phenols 


*Due  to  extremely  slow  recharge  rates,  removal  of  three 
volumes  of  standing  water  within  many  wells  was  not  possible 
during  the  10-11  May  1985  sampling  round. 


ft! 


I 


m 


»  »  *  .  r  »  *  -*  «  •  »  ■  «  r 


'•V-V-V-'. 


4.  Chemical  Oxygen  Demand  (COD) 

5.  Metals:  Cadmium,  Chromium,  Copper,  Lead,  Nickel, 
Zinc 

6 .  Petroleum  Hydrocarbon 

7.  Oil  and  Grease 

Soil  sampling  was  directed  toward  the  detection  of: 


o  Oil  and  Grease 

o  Volatile  Organics  Analysis  (VOA) 

All  required  sample  containers  were  prepared  by  WESTON 
Laboratories  in  accordance  with  standard  U.S.EPA  or  U.S. 

Air  Force  supplied  procedures  and  protocols. 

After  the  wells  were  purged,  sampling  consisted  of  the 
following  steps: 

1.  Sample  containers  for  all  parameters  were  filled 
directly  from  the  Teflon  bailer  to  avoid  aeration 
and  excessive  turbulence  in  the  sample  water. 

2.  Appropriate  containers  were  filled  according  to 
the  analytical  parameter  of  concern.  Sample 
containers  used  were: 

o  COD — 100  ml  plastic  bottles  preserved  with 


o  Metals — sample  filtered  in  the  field  through 

a  0.45  micron  filter,  then  poured  into  250  ml 
plastic  bottles  preserved  to  pH=2  with  nitric 
acid. 

o  Phenol — 1  liter  amber  glass  bottles  preserved 

with  H_S0 . . 

2  4 

o  TOC — 60  ml  amber  glass  bottles  with  crimping 

septum  seals,  and  preserved  with  hydrochloric 
acid. 

o  Oil  and  Grease — 1  liter  amber  glass  bottles 
preserved  with  sulfuric  acid. 

o  Petroleum  Hydrocarbon — 1  liter  amber  glass 
bottles  preserved  with  a  1:1  HO  and  HC1 
solution.  ^ 


i/j<, 


■no* 


w: 


v « 


m 


o 


Volatile  Organics — 40  ml  glass  vials 


All  glass  containers  have  Teflon-lined  caps. 

3.  Grab  samples  were  taken  for  analyses  in  the  lab 
for  pH,  temperature  and  specific  conductance. 

4.  The  sample  containers  were  wrapped  in  packaging 
material  and  placed  in  thermal  chests  packed  with 
enough  ice  to  ensure  cooling  to  4UC. 

E-1.3  SOIL  SAMPLING 

All  soil  sampling  accomplished  using  a  drill  rig  employed 
the  Standard  Penetration  Test  (ASTM  Method  1586)  using  a 
steel  split-spoon  sampler.  Prior  to  taking  each  sample,  the 
following  procedures  were  followed: 

1.  The  split-spoon  sampler  was  washed  thoroughly  with 
an  Alconox  and  water  solution,  and  rinsed  in 
deionized  water. 

2.  After  assembly  of  the  sampler,  the  sampler  was 
lowered  into  the  boring  and  the  sample  was  taken 
by  the  Standard  Penetration  Test  Method. 

3.  Upon  recovery  of  the  sampler  the  spoon  was  split 
and  the  sample  examined  for  soil  characteristics. 

4.  The  sample  was  then  cleaned  of  any  smeared  sample 
around  the  outside  of  the  sampler,  and  the 
cleaned,  representative  sample  was  put  in  a  marked 
and  labelled  1  liter  clear  glass  sampling  jar  with 
a  Teflon  lined  screw  cap. 

5.  Samples  for  analysis  of  Oil  and  Grease  and  VOA 
were  stored  for  analysis  in  washed  and  baked 
sampled  jars  of  amber  glass,  equipped  with  a 
washed  aluminum  foil  inner  seal. 

Care  was  taken  to  ensure  that  the  sample  taken  for  analysis 
was  as  undisturbed  as  possible,  in  order  that  any 
contaminants  present  would  not  be  winnowed  out  of  the  sample 
(in  a  subaqueous  site) .  As  above,  only  specially  prepared 
sample  jars  were  used  for  taking  and  storing  samples  for 
pending  analyses. 

Soil  samples  at  Self ridge  ANGB  were  taken  for  analyses  of: 

1.  Oil  and  Grease 

2.  Volatile  Organics  Analysis  (VOA) 


E-2.1  QUALITY  ASSURANCE  PLAN 

WESTON  Analytical  Services  enforces  a  rigid  QA/QC  program 
toward  maintenance  of  validity  and  reliability  of  all 
analytical  data.  The  Laboratory  OA/OC  Manual  (Table  of 
Contents  thereof  is  Attachment  No.  1  to  this  appendix) 
outlines  the  specifics  of  the  QA/QC  plan.  This  plan  is 
patterned  after  the  EPA  Handbook  for  Analytical  Quality 
Control  in  Water  and  Wastewater  Laboratories  (EPA-600/ 
4-79-019,  March  1979),  and  is  augmented  by  general 
applicable  experience  and  interaction  with  the  QA/QC  plan  of 
the  U.S.  Army  Toxic  and  Hazardous  Materials  Agency 
(USATHAMA) .  All  methods  and  procedures  followed  by  WESTON 
are  either  U.S. EPA  or  ASTM-approved .  Any  variations  from 
such  procedures,  regardless  of  cause,  are  documented  by  the 
responsible  analyst (s)  and  are  documentable,  and, 
literature-traceable.  A  general  review  of  this  QA/QC  plan 
is  in  the  following  paragraphs. 

Although  specific  QA/QC  measures  for  each  method  are 
designated  in  WESTON’S  Laboratory  Quality  Assurance  Manual, 
the  general  QA/QC  program  normally  includes: 

o  EPA-acceptable  sample  preparation  and  analytical 
methods . 

o  Instrument  calibration  via  use  of  Standard 
Analytical  Reference  Materials  (SARMS) . 

o  Regular  equipment  maintenance  and  servicing. 

o  Use  of  SARMS  and  QA/QC  samples  (spikes,  laboratory 
blanks,  replicates,  and  splits)  to  ascertain 
overall  precision. 

o  Statistical  evaluation  of  data  to  delineate 
acceptable  limits. 

o  Documentation  of  system/ operator  performance. 

o  Suitable  chain-of-custody  procedures. 

o  Maintenance  and  archiving  of  all  records,  charts, 

and  logs  generated  in  the  above. 

o  Proper  reporting. 

Acceptable  analyses  at  WESTON's  Analytical  Laboratory 
Services  include,  but  are  not  limited  to,  the  above. 


In  general,  WESTON’s  QA/QC  sequence  follows  the  following 
diagram  (Figure  E-l) .  Documentation  (as  available  from 
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instrument  recordings  and  technicians'  notebooks)  is 
sufficient  to  validate  each  step  in  the  sequence. 

E-2.2  CONTAINER  PREPARATION 

Another  consideration  in  this,  or  any  analytical  project,  is 
that  of  sample  container  preparation.  Accordingly,  all 
appropriate  sample  bottles  shall  be  cleaned  in  a  manner 
mandated  by  the  U.S.EPA  to  ensure  maximum  cleanliness  (and 
minimal  contamination (  before  the  containers  go  to  the 
field.  Sufficient  bottles  to  accommodate  both  laboratory 
and  field  blank  requirements  will  be  prepared  in  a  single 
batch  mode  for  each  sampling  requirement. 

E-2 . 3  VERIFICATION/VALIDATION 

In  the  laboratory,  the  analytical  scheme  begins  with  initial 
verification,  which  is  comprised  of: 

o  Lab  Blanks  -  To  ensure  that  no  background  level  of 
specific  analyses  is  introduced  by  laboratory 
procedures . 

o  Standard  Analytical  Reference  Material  (SARMS)  - 
To  determine  the  accuracy  and  precision  of 
procedures . 

o  Spikes  -  To  determine  the  percent  recovery  of 
analyte (s) . 

If  the  laboratory  QA/QC  program  is  extended  to  the  field,  it 
includes  a  fifth  item: 

o  Field  Blanks  -  To  provide  a  check  on  contamination 
of  containers  and/or  preservatives  and  to 
establish  "practical"  detection  limits. 

WESTON  has  used  all  of  the  above  in  this  project.  All  data 
resulting  from  these  verification  media  have  been  archived 
for  future  reference,  retrieval,  or  processing. 

E-2. 4  DATA  HANDLING  -  LABORATORY 

Use  of  any  analytical  data  should  be  preceded  by  an 
assessment  of  its  quality.  The  assessment  should  be  based 
on  accuracy,  precision,  completeness,  representativeness, 
and  comparability.  These  criteria  are,  in  turn,  assessed  as 
follows: 


Accuracy  -  Is  it  acceptable  for  tjhe  planned  use? 
QA/QC  shall  measure  the  accuracy  of  all  data. 
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o  Precision  -  Is  it  acceptable  for  the  planned  use? 
QA/QC  shall  reflect  the  reproducibility  of  the 
measurements . 

o  Completeness  -  Are  the  data  sufficient  for  the 

planned  use?  QA/QC  shall  identify  the  quantity  of 
data  needed  to  match  the  goals. 

o  Representativeness  -  Do  the  data  accurately 
reflect  actual  site  conditions,  sampling 
procedures,  and  analytical  method?  QA/QC  shall 
ensure  this. 

o  Comparability  -  Is  the  report  self-consistent  in 

format,  units,  and  standardization  of  methods  used 
to  generate  it?  QA/QC  shall  ensure  this. 

Additionally,  statistical  methods  outlined  in  the  QA/QC 
program  have  been  applicable  to  data  evaluation. 

The  Laboratory  Supervisor  and  the  Laboratory  QA/QC  Officer 
have  been  responsible  for  the  evaluation  of  the  above 
criteria  and  for  enforcement  of  analytical  protocols  that 
will  necessarily  lead  to  acceptable  data  quality.  The 
signature  of  the  Supervisor  and  QA/QC  Officer  accompany  each 
laboratory  analytical  report  and  serve  to  ensure  the  overall 
validity  of  the  reported  data. 

E-2 . 5  SAMPLE  PLAN /LOG 

Normal  protocol  demands  client  and/or  site-specific  logging 
of  all  sample  batches  delivered  to  WESTON.  Basic 
information — such  as  client  name,  address,  etc.;  client 
phone  number;  reporting/ invoicing  instructions;  site 
descriptions;  and  parameter-specifications  and  total 
requirements — is  initiated  here.  Additionally,  sample 
storage/disposal  instructions  as  well  as  turnaround 
requirements  and  sample  collection  requirements  are 
addressed  at  this  point. 

The  appropriate  number  of  method  blanks  is  also  logged  at 
this  point,  and  in-house  chain-of-custody  documentation  is 
initiated  here. 


E-2. 6  SAMPI 


RESULTS 


WESTON’s  analytical  protocols  generally  require  five-point 
calibration  curve  plus  a  reagent  blank  as  the  basis  for 
quantification  analytes  from  a  linear  calibration  curve. 

(A  three  point  plus  blank  curve  vs.  the  original  five  point 
one  is  acceptable  if  it  falls  within  the  QA/QC  requirements 
of  +3  standard  deviation  of  the  original  curve.)  Linear 
regression  analysis  is  then  performed.  Method  and  detection 


limit  specific  data  are  accessed  for  quantification  and 
report -writing  from  each  data  set.  For  reporting  accuracy, 
the  algorithm 

Linear-Regressed  Solid  Sample  Concentration 

Raw  Concentration  Extract  Volume  or  Final  Con- 

from  Calibration  Curve  if  Solid  Dilution  Factor=centration 
Solid  Sample  Fraction 

Mass  if  Solid  Solids  if  Solid 

is  used  for  all  quantitations.  (All  such  algorithm  input 
data  are  archived  for  long-term  storage.)  Detection  limits 
for  solids  are  generated  on  a  per-sample  basis  and 
calculated  by  replacing  "LINEAR-REGRESSED  RAW  CONCENTRATION 
FROM  CALIBRATION  CURVE"  with  "DETECTION  LIMIT  OF  ANALYTE  IN 
LIQUID  MATRIX"  in  the  above  equation. 

E-2.7  CHAIN— OF— CUSTODY 

Since  they  document  the  history  of  samples,  chain-of-custody 
procedures  are  a  crucial  part  of  a  sampling/analysis 
program.  Chain-of-custody  documentation  enables 
identification  and  tracking  of  a  sample  from  collection  to 
analysis  to  reporting. 

WESTON's  chain-of-custody  program  necessitates  the  use  of 
EPA-approved  sample  labels,  secure  custody,  and  attendant 
recordkeeping.  Depending  on  the  client's  requirements, 

WESTON  also  offers  container  sealing  during  unattended 
transportation  of  samples. 

In  essence,  WESTON  considers  a  sample  in  custody  if  it:  is 
in  a  WESTON  employee's  physical  possession;  it  is  in  view  of 
that  WESTON  employee;  is  secured  by  that  WESTON  employee  in 
an  area  that  is  restricted  to  authorized  personnel. 

Each  time  a  sample  is  relinquished  from  one  analyst  to 
another  or  from  one  major  location  to  another,  WESTON's 
analytical  personnel  are  required  to  make  appropriate 
entries.  Personnel-specific  initials  are  used  as 
identifiers  of  analysts,  as  are  location  codes  for 
various  locations  (refrigerators,  extraction  areas, 
analytical  area,  etc)  within  the  laboratory.  Each 
transaction  for  each  sample  is  accompanied  by  a  specific 
reason  for  transfer.  Chain-of-custody  documentation  is  given 
in  Appendix  G. 


E-2.8 
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Toward  maintenance  of  a  rigid,  credible  QA/QC  regimen, 
WESTON  Analytical  Services  maintains  a  full-time,  in-house 
QA/QC  officer  who  retains  independent  authority  to  declare 
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out-of-control  situation,  thereby  precluding  reporting  of 
unacceptable  data.  The  QA/QC  officer  has  been  available,  as 
needed,  on  the  project. 
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Samplina  and  Chain  of  Custody  Documentation 
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APPENDIX  F 


Recommended  Phase  II  Analytical  Requirements 

The  recommended  Phase  II  analytical  requirements  for 
groundwater  and  surface  water  sampling  were  amended  with 
each  succeeding  IRP  Report;  beginning  with  the  Phase  I 
records  Search,  through  the  WESTON  Pre-Survey  Report  and  the 
Approved  Scope  of  Work-Task  Order  0049.  Table  F-l  documents 
the  finalized  analytical  requirements  to  be  performed  during 
the  Phase  II  Stage  1  investigation  at  Self ridge  ANGB. 

The  required  analytical  protocol  is  summarized  on  Table  F-2 . 
The  required  detection  limits  were  achieved  for  all  analytes 
except  phenol.  Phenolics  samples  were  analyzed  using  EPA 
Method  420.1  within  the  recommended  holding  time  of  28  days. 
This  method  has  a  documented  sensitivity  of  5  ug/L,  not  the 
1  ug/L  requested.  A  detection  limit  of  5  ug/L  was  achieved 
as  per  method.  COD  samples  were  analyzed  using  EPA  methods 
410.4  for  low  level  and  high  level  (750  ppm)  COD's 
respectively  in  place  of  Standard  Method  508A.  The  required 
detection  limit  of  5000  ug/L  was  achieved. 

A  summary  of  sample  distribution  is  provided  in  Table  F-3. 
From  discussion  with  Air  Force  personnel,  it  was  agreed  that 
the  soil  samples  to  be  analyzed  for  TOX  would  be  analyzed 
for  VOA  thereby  increasing  the  total  number  of  VOA  samples 
for  analysis.  Soil  samples  to  be  analyzed  for  Petroleum 
Hydrocarbon  were  analyzed  for  Oil  and  Grease,  thereby 
increasing  the  number  of  samples  analyzed  for  this 
parameter . 

Summaries  of  sample  acquisition  and  analysis  dates  are 
presented  in  Tables  F-4  and  F-5.  Those  samples  for  which 
holding  times  were  exceeded  are  shaded  with  a  second 
pattern.  In  the  initial  sampling  round  all  of  the  VOA 
samples  collected  exceeded  the  permissable  holding  period. 
Many  of  these  were  resampled  on  10-11  May  1985.  Those 
samples  not  included  in  the  May  1985  resampling  include: 

W-l ,  W-2,  W-20 ,  W-2A  and  all  surface  water  samples.  The 
surface  water  locations  were  not  resampled  for  VOA  as  the 
locations  had  become  dry  since  the  initial  environmental 
sampling  round,  5-11  March  1985:  Well  W-20  had  been 
destroyed,  thus  preventing  resampling.  The  permissible 
holding  time  for  VO £  was  exceeded  on  the  soil  samples  as 
acquired  during  the  construction  in  the  East  and  West  Ramp 
sites.  These  could  not  be  resampled  without  installing 
additional  borings.  At  the  southwest  landfill 


ponds  1,  2,  and  3  were  sampled  on  March  11,  1985. 
Measurements  of  pH  and  conductivity  were  made,  but  because 
of  an  instrument  malfunction  the  results  of  these 
measurements  were  extremely  erratic.  Consequently,  these 
measurement  values  are  not  presented  in  this  report. 

Task  Order  0049  called  for  Oil  and  Grease  analysis  of 
groundwater  samples  collected  from  the  Southwest  Sanitary 
Landfill.  Wells  W-22,  W-24,  and  W-25  however,  were  analyzed 
for  the  Petroleum  Hydrocarbon  parameter.  Only  well  W-23  was 
analyzed  for  Oil  and  Grease.  This  error  increased  the 
number  of  Petroleum  Hydrocarbon  samples  specified  in  Task 
Order  0049. 

In  the  process  of  drilling  wells  W-ll  and  W-15,  soil 
cuttings  from  surface  to  approximately  11  feet  BLS  were 
suspected  of  being  hazardous.  This  was  based  upon 
anomalously  high  photoionization  meter  (Hnu)  readings  of 
approximately  300  ppm.  As  per  Task  Order  0049,  these  soil 
cuttings  were  sampled,  containerized,  and  submitted  for 
analysis  of  EP  Toxicity  and  Ignitability  (Ref:  40  CFR 
Subpart  C,  261.21  -  Ignitability,  and  261.24-EP  Toxicity  - 
Metals)  on  21  June  1985.  The  results  will  be  included  in 
the  Final  Report. 

All  other  analytes  for  soils,  groundwater,  and  surface  water 
were  analyzed  within  the  recommended  holding  times  listed  in 
Table  F-3 . 


WESTON  WAY 
WEST  CHESTER,  PA.  19380 
PHONE:  (215)  692-3030 
TELEX:  83-5348 


DESIGNERS 
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June  21,  1985 
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Roy  F.  Weston,  Inc. 

100  Corporate  North 
Suite  101 

Bannockburn ,  ILL .  60015 


COY  F.  WESTON,  INC. 

■  •vOCXEUCN  OFFICE 


ATTN:  Skip  Ricketts 


Dear  Skip: 


With  regard  to  our  discussions  on  the  difference  between  analyses  for  oil 
and  grease  by  infrared  (IR)  spectroscopy  (EPA  Method  413.2)  and  petroleum 
hydrocarbons  by  IR  (EPA  Method  418.1),  very  little  difference  exists  from  a 
procedural  point  of  view.  <oth  methods  measure  the  concentration  of  hydrocarbons 
in  a  sample.  The  petroleum  hydrocarbon  method  measures  only  the  mineral  oils 
in  the  sample  whereas  the  oil  and  grease  method  measures  the  total  hydrocarbons 
(including  the  mineral  oils)  in  the  sample.  The  difference  between  the  two 
values  is  Interpreted  as  the  amount  of  biodegradable  animal  greases  and 
vegetable  oils  that  may  be  naturally  occurring.  Since  the  oil  and  grease 
measurement  represents  a  total  quantity,  a  measurement  of  petroleum  hydrocarbons 
must  be  less  than  or,  at  most,  equal  to  the  oil  and  grease  concentration. 


I  hope  this  clarifies  the  situation  and  resolves  your  concerns.  If  the 
laboratory  can  be  of  further  assistance,  please  do  not  hesitate  to  contact  us. 


Very  truly  yours. 


TON,  INC. 


Les  Eng  f 

Inorganic  Laboratory  Manager 
WESTON  Analytical  Laboratories 
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Table  F-l  By  Site  Analytical  Program^ 

Summary  of  Recommended  Phase  II  Analytical  Requirements 
Approved  Scope  of  Work  -  Task  Order  0049 
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Table  F-2 

Summary  of  Analytical  Mat hod*.  Required  Detection  Limit* 
and  Required  Bolding  Tinea 
Selfrldg*  ANGB 

Detection  Bolding  Number  of 

Medium  Method  Limit  (ug/L)  Period  (daya)  Specified  Sample* 


a.  Detection  limits  for  Volatile  Organic  Compounds  shall  be 
as  specified  for  the  compounds  by  EPA  Methods  601-602 
(Federal  Register,  Vol.  44,  No.  233,  pp.  69468-69473). 

b.  Detection  Limits  for  TOC  must  be  3  times  the  noise  level 
of  the  instrument,  laboratory  distilled  water  must  show 
no  response;  if  it  shows  a  response,  corrections  of 
positive  results  must  be  made. 

c.  EPA  Method  420.1  has  an  associated  detection  limit  of  5 
ug/1  instead  of  the  1  ug/1  requested  in  the  Task  Order. 

d.  These  samples  were  analysed  by  EPA  Methods  410.1  and 
410.4  for  the  low  level  and  high  level  OSOppm)  COD'* 
respectively  in  place  of  Standard  Method  SOSA.  The 
requested  detection  limit  of  5000  ug/1  was  achieved. 

e.  Refer  to  contract  modification  presented  in  Appendix  B. 

f.  Metal  As  Ba  Cd  Cr  Pd  Bg  Se  Aq 

Detection  10  200  10  50  20  1  10  10 

Limit  (ug/1) 

g.  Determine  if  sample  is  ignitable  at  140  P  or  below. 

If  so,  it  is  a  haxardous  waste. 
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BEFORE  SAMPLING 


EVACUATION  BY;  ''BAILINGyPUMPING/OTHER 


SAMPLING  BY: 


I  OTTO/ PUMPING /OTHER 


COMMENT^; 

_ £  C‘-*-<L- 


//'I/ 


SAMPlE 

BOTTLE  LABEL  TYPE  VOLUME 


♦  'T/y  **. 


PRESERVATIVE 


PARAMETERS 


n&m.-J  fv,./ 

F/g  -Z-3C  '' 

<£/G  «rA/  _ j_ 

£/* 

p/d  ztr 

P/G 


FILTERED  fE>/N0 
FIELD  MEASUREMENTS 
TEMP.  4° 


RJK  6/27/84 


*C  pH 


CONDUCTANCE 


umhos/cm 


SI 


FIELD  SAMPLING  SHEET 


Sill  LOCATION:  WELL  NO.:  QJ '  £ 

rJA  /fa  DATE:  3  £±J_22 

SAMPLED  BY:  flL*-  / lA OJM *  TIME:  ?/5"  ^AM>F 


CheT 


DAMAGED: 


SAMPLED  BY:  XULl^-  /  lUOMJ *  TIME: 

H.O.  #: _ WEATHER:  J'lM' W 

WELL  CONDITION 

PROTECTIVE  CASING:  .'f&TACp  DAMAGED:  _ 

LOCKED?  tfi2/N0_ 

CONCRETE:  /iNTAC?  DAMAGED: 

""  " 

WELL  DIAMETER:  ^ _ in. 

DEPTH  TO  WATER:  7-r  ?  _ft  REFER! 

TOTAL  WELL  DEPTH:  _ ft 

VOLUME  IN  CASING:  2  .£  gal  VOLUMi 

BE  FOR! 

SAMPLING 

EVACUATION  BY:-  BA IJJJ^/P JMP J NG/QTHER  _ 

SAMPLING  BY:  (13_aTu£*^/ PUMPING /OTHER  _ 

COMMENTS:  ,  fr ■-(!_/  ~f}  t-  -  <- 

& 


U- 

_ i  n. 

7-r  ? 

_ft 

Z.i 

gal 

REFERENCE  CASING:  ,£^/STEEL 


VOLUME  EVACUATED  ga 

BEFORE  SAMPLING 


SAMPLc. 

BOTTLE  LABEL  TYPE  VOLUME 


PI V  /*r% 


PRESERVATIVE 


PARAMETER 


FIELD  MEASUREMENTS 

TEMP.  t  ^  °C  pH 

CONDUCTANCE 

umhos/cm 

FIELD  SAMPLING  S  U'ET 

Site  LOCATION:  jZ  It/  /  f B  WELL  NO. : 

fi'lyK^r^  '  DATE:  ?  !  2.  L _  T 

SAMPLED  BY:  / i/.Z^SL/Si  TIME:  mu  a,  PM 


SAHPL£° Br:  -  TIH£: 

W.O.  #:  WEATHER:  J^u^r  y 

WELL  CONDITION 

PROTECTIVE  CASING:  (titT^P  DAMAGED:  _ 

LOCKED?  -gpNO 

CONCRETE:  lNTA£?  DAMAGED:  _ 

WELL  DIAMETER:  ^ _ in. 

DEPTH  TO  WATER:  ^  2."?  ft  REFERENCE  CASING 

TOTAL  WELL  DEPTH:  Z*5  ■  5~ _ ft 

VOLUME  IN  CASING:  _ 3_,  _ gal  VOLUME  EVACU, 

BEFORE  SAMPL 

sampling 

EVACUATION  BY  ^BATIJJK/PUMPl  NG/OTHER  _ 

SAMPLING  BY:  (^AltTWS/PUMP I NG/OTHER  _ 

COMMENTS  : .  f  "ISIS'  .7  -W  t  a  ^  /. 


:  £vjk 


VOLUME  EVACUATED  //• 
BEFORE  SAMPLING 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


SAMPLED  BY:  / 

‘  /  o  “ 

W.O.  #:  _  WEATHER: _ 

WELL  CONDITION 

PROTECTIVE  CASING:  DAMAGED: 

LOCKED?  (YES^O 

CONCRETE:  ^INTAOJ  DAMAGED:  _ 

WELL  DIAMETER:  ^ —  in. 


{£  £  WELL  NO.: 

(?  Zb  ,  DATE:  s_ ij£r£y^ 

TIME:  AM/PM 


DEPTH  TO  WATER: 

*•.  92  ft 

REFERENCE  CASING:  2?§*STEEL 

TOTAL  WELL  DEPTH: 

'2  2 

ft 

VOLUME  IN  CASING: 

?  l  gal 

VOLUME 

EVACUATED  /.  V  gal 

SAMPLING 

BEFORE 

SAMPLING 

EVACUATION  BY:  ^BAILTTy/PUMPING/OTHER 
SAMPLING  BY:  2BAILTNG7fcUMPING/0THER 


COMMENTS: 


-  '  /  „ 


.  <■*> 


■  i.  :  *  1  '  • 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


i 

i 

1 

Kt 


^  : 

1 

! 

1 

M  ■ 

3 

fig  j 

t 

S' 

i 

VJj  1 

si 

■jft.  : 

i 

i 

1? 

K  i 

$ 

w 

wt 

i 

"v  L 


r.  s:8s:cKss;::Bzr.sisKSKBs:tUBis:tzEKkcccssssses:srs:sses::B:sKBKi£ii 

FIELD  SAMPLING  SHEET 


SITE  LOCATION:  & 

AAi  /Ua. 

SAMPLED  BY:  Jl/Jij*;  - 

/  L  \ 

W.O.  #:  _ WEATHER: 

WELL  CONDITION 

PROTECTIVE  CASING:  -INTACT)  DAMAGED: 

_ ^ 

LOCKED?  YEs)nO 

CONCRETE:  JfJTAC>  DAMAGED:  _ 

WELL  DIAMETER:  _ in. 

DEPTH  TO  WATER:  /.  <  ^  ft 

TOTAL  WELL  DEPTH-  r  ■  £ _ f 

VOLUME  IN  CASING:  V. /£  gal 

SAMPLING 

EVACUATION  BY:  ^flilAt /PUMP  I NG/OTHCR  _ 
SAMPLING  BY:  ^BaTu^/PUMPING/OTHER  _ 
COMMENTS :  f  s' j  y  -C~  i‘  i 


fi  At\HB  WELL  NO.:  (/J-  f 

Ma  DATE:  AjJLllZ 

dttjf  2 _ TIME:  )f  39  AM/PM 

^  t  *  * 

WEATHER:  AlW 


REFERENCE  CASING:  (S&STEEL 


VOLUME  EVACUATED  J  V .  O  gal 
BEFORE  SAMPLING 


| 

uS: 

7 

I 

I 


"W 

!«• 

m 

I 


FIELD  SAMPLING  SHEET 


WELL  CONDITION 
PROTECTIVE  CASING: 
LOCKED?  dtXi/NO 


CONCRETE:  OJ1IACT 

DAMAGED: 

WELL  DIAMETER:  _ 

** 

_in. 

DEPTH  TO  WATER: 

REFERENCE  CASING: 

/^VG^STEEL 

TOTAL  WELL  DEPTH: 

~> / 

£  & 

_ft 

VOLUME  IN  CASING: 

23 

_ga  I 

VOLUME  EVACUATED 

/(■J  gal 

BEFORE  SAMPLING 

SAMPLING 

EVACUATION  BY;  'SaTlJM/PUHPINZ/OJHER 
SAMPLING  BY:  ^AIU>G/PUMPING/CTHER 


SAMPlE 

BQTTlE  label  type  volume  preservative  parameters 


FILTERED  T0VNO 
FIELD  MEASUREMENTS 


RJF  6/27/84 


e.  =  ;si2tsr**s*i 


LOCATION:  #klLd± 


ttcss:scssktKkK:c:s:::Es:ssss:: 

FIELD  SAMPLING  SHEET 

;  //  i  .  jM/s  i  ir  i  i  km 


WELL  NO.: 


DATE: 


SAMPLED  BY: 


W.O.  #:  _ 

WELL  CONDITION 


WEATHER: 


TIME: 


AM /PM 


PROTECTIVE  CASING:  jfNTACT  DAMAGED: 
LOCKED?  YE$)/ NO 


CONCRETE:  .-^TnTaEt  DAMAGED: 


WELL  DIAMETER: 
DEPTH  TO  WATER 


C  S, 

:  i- 


TOTAL  WELL  DEPTH: 


VOLUME  IN  CASING: 


ft 


_ gai 


REFERENCE  CASING:  ^VC^STEEL 


VOLUME  EVACUATED  /  -  ^  gal 
BEFORE  SAMPLING 


SAMPLING 


EVACUATION  BY :  BAftTMG /PUMPING /OTHER 
SAMPLING  BY;  CJAIJJSE/PUMPING/OTHER 


COMMENTS: 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 

/  :  p/6 

_  P/& 

_  p/5  sLeJ 

_ i, _  P/^  T 1  £ ,w 

P/G 

P/G 

_  P/G  _ 

FILTERED  YES/NjP 
FIELD  MEASUREMENTS 


TEMP. 


*C  pH 


PRESERVATIVE 


PARAMETERS 


It' 


CONDUCTANCE 


umhos/cir- 


RJK  6/27/84 


n'V.V.v'.V  ■. '  n’ ' 


I” 


jmTnarviniirBwviTOro  m  niWY\ i  WWW  VI  KVVl^JWWTIWWWWff^  V  TOWTO  "J.1  Wt7WU.Tlff.vv.VTvy  gv  grvnt  inCTCTBVCTi-ymv,)! 


>*?* 


FIELD  SAMPLING  SHEET 


:=£zrsset:si 


SITE 


LOCATION  '•  M 


/ 


r/7 


SAMPLED  BY: 
W.O.  #: 


7/  Ml 

-r&r/ 

t- 


/ 


WELL  NO.: 

DATE:  ^ /  0  /^2 

TIME:  _ AM/ PM 

7  /' 


WEATHER :  ^U^/yJ 


WELL  CONDITION 


PROTECTIVE  CASING:  ^INTACp  DAMAGED: 
LOCKED?  -02$>/N0 

CONCRETE:  COoE*  DAMAGED:  _ 

WELL  DIAMETER:  _  ^ 

DEPTH  TO  WATER: 


jJA. 


in. 

ft 


c 


REFERENCE  CASING:  /fV^TEEL 


-  * 


gal 


TOTAL  WELL  DEPTH: 

VOLUME  IN  CASING: 

SAMPLING 

EVACUATION  BY:  -C|aTlT§G/PUMPING/OTHER 
SAMPLING  BY:  BAlLpig/PUMPINS/OTHER 

COMMENTS:  ?  £  ^  ^>17-.  „  " 


ft 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


gal 


>L 

SAMPlE 

BGTTlE  label  type 

VOLUME 

f 

m 

;rf a  • 

1 

sr 

p  fc 

5 

\ .  p/flj 

, 

ft 

^  p/8 

A 

P/G 

jj 

P/G 

P/G 

ft 

FILTERED  YES/NcT 

S 

FIELD  MEASUREMENTS 

PRESERVATIVE 


PARAMETERS 


-t4t'  ■ 


t :  £ 


iEMP. 


If 


"C  pH 


CONDUCTANCE 


umhos/cn- 


RJK  6/27/84 


' 


tB  3 

ij  1 


V-' 

•  V 


SP  : 

. 

* 

£  i 


vVS 


8 


s  i 


j 


$;$  a 

'A  A 


?J5  * 


S  I 


* 


h 

0 

f.v  ^ 


f 

l 

.  N  *  I* 

t 

i 


Masaastaffis^gfloa^ 


D\ 


*  wv  wu  ■>!  «  -  wvruirjiriifu  iru  ijtj  v\i  wvra  w  w  v\.  w r^j'vmv; v\  iv.VTwirnftVjVVV' 

**  .  *  y 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


SAMPLED  BY: 


Mf  CA, 


tWs-.  WELL  NO.:  I fAh (y 
DATE:  ?  /" 


TIME: 


AM /PM 


WEATHER: 


DAMAGED: 


DAMAGED: 


W.O.  #:  _ 

WELL  CONDITION 
PROTECTIVE  CASING: 
LOCKED?  'iK/m 
CONCRETE:  U£f/®T 

WELL  DIAMETER:  _ 

DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 
SAMPLING 


EVACUATION  BY:  '-gAIj^NG/PUMPING/OTHER 


3> 


REFERENCE  CASING: 


/STEEl 


VOLUME  EVACUATED  //  !7  gal 
BEFORE  SAMPLING 


SAMPLING  BY: 


COMMENTS: 


BAIL IVG/PUMPI NG/OTHER 


SAMPlE 

BOTTlE  label  TYPE  VOLUME 

v-.-'  p  /<r /r'  .*j 

-  pzr 


PRESERVATIVE 
/ ,  /  hr  l  /  /f-  E? 


PARAMETERS 


i/\  / 


YEIS/Ktn 


FIELD  MEASUREMENTS 


|T> 

By 

'Tv 

KvJ 

v 

v 

I 


I 


I 


TEMP 


C  pH 


CONDUCTANCE 


umhos  cir 


SITE  LOCATION : 


SAMPLED  BY: 

W.O.  #:  _  WEATHER: _ f 

WELL  CONDITION 

PROTECTIVE  CASING: /  InT^U^  DAMAGED: 

LOCKED?  0 

CONCRETE:  DAMAGED:  _ 

WELL  DIAMETER:  ^ _ in. 

DEPTH  TO  WATER:  /»&?*  ft 

TOTAL  WELL  DEPTH:  Si? _ 

VOLUME  IN  CASING:  4^  O  gal 

SAMPLING 

EVACUATION  BY:  'tfjSi&l  PUMPING  /OTHER 
SAMPLING  by:  |aTua»/pumping/other 

COMMENTS:  A  -  '  •  -  •  -  ? 


FIELD  SAMPLING  SHEET 

WELL  NO.: 

JL.  DATE:  7?  !  It  /5 2 
tyjufd-* i  TIME:  /53  AM?PM 

WEATHER :  l\  *sl 6>W  /9i^ 


_ gal 


REFERENCE  CASING:  ^JJ^TEEL 


VOLUME  EVACUATED  /  I  t>  ga 
BEFORE  SAMPLING  4 


SAMPiE 

BOTTLE  LABEl  TYPE  VOLUME 

PRESERVATIVE 

PARAMETERS 

FILTERED  YES/rju 
FIELD  MEASUREMENTS 

r 

TEMP.  "  *C  pH 


CONDUCTANCE 


umhos/crr 


i 


19 


ok 

oft 

'j.V 


& 


58 


i 


X  *1  » 

S 


1 


v? 

V.” 


* 


■£* 


FIELD  SAMPLING  SHEET 

SITE  LOCATION:  WELL  NO.:  !_b 

ftf  O  ^  f?  DATE:  l  /£  /^~ 


DATE: 


SAMPLED  BY: 

W.O.  #:  _ 

WELL  CONDITION 
PROTECTIVE  CASING: 
LOCKED?  VE5/N0 
CONCRETE:  UUCT 


WEATHER: 


Cntacj 


DAMAGED: 


DAMAGED: 


AM/$? 


WELL  DIAMETER: 


DEPTH  TO  WATER: 


t  iZ, 


REFERENCE  CASING 


:  &S*fc\ 


TOTAL  WELL  DEPTH: 


VOLUME  IN  CASING: 


,  ■  & 

VOLUME  EVACUATED  f!  / 
BEFORE  SAMPLING 


SAMPLING 

EVACUATION  BY:  'jaIUnSV PUMPING /OTHER 
SAMPLING  BY:  BA  I LEN^/PUMP  I NG/OTKER 

COMMENTS:  f"  . 

U  »  w.'  .  ,  i  v  f.  «-■-  * 


SAMPlE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


6  P/«  /#-!>►  ^  /•  ! 

?/t  r~ 7  — ~  r  : 


FILTERED  YES/X£ 


FIELD  MEASUREMENTS 


PARAMETERS 


TEMP. 


"C  pH 


CONDUCTANCE 


umhos/crr. 


*K tf Ci=:t-I 


SITE  LOCATION 


SAMPLED  BY: 
W.O.  #: 


::ks::sccsBCKEciectest:s::tsc:s:t&KB&icttK res ::sccts:i 


FIELD  SAMPLING  SHEET 


M  l^r ,  J  *1  WELL  NO.:  bJ-Q 


ri  ft  cl  >  V 
’•<  ///-  * 


DATE:  3  /£  /fA 


TIME: 


AM/fM. 


WEATHER: 


WELL  CONDITION 


PROTECTIVE  CASING:  I NT  AC 1 


DAMAGED: 


LOCKED?  ^X£$/N0 
CONCRETE:  dkJJ£ T 

WELL  DIAMETER:  _ Z_ 

DEPTH  TO  WATER:  _ 

TOTAL  WELL  DEPTH: 


DAMAGED: 


_  e*  ,  /- 


VOLUME  IN  CASING:  A.  9  gal 

SAMPLING 

EVACUATION  BY:  BAirlNG /PUMPING /OTHER 
SAMPLING  BY:  BA LLUrS/ PUMPING/OTHER 


REFERENCE  CASING:  PVC//STEEL 


VOLUME  EVACUATED  l 
BEFORE  SAMPLING 


COMMENTS; 

£  t 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 

-/  p/6 

P/S 

P/G 

P/S  *7 

P/G 

P/G 

P/G 


~  f.  - 


PRESERVATIVE 


PARAMETERS 


t  *  ■  y  - 


FILTERED  YES^Egr 


FIELD  MEASUREMENTS 


TEMP. 


•C  pH 


RUN  6/27/84 


CONDUCT  ANCE 


umhos./  err, 


-  »*  **  ■'  .*.'«■  ,*  A  _  ,%  A  .*  A  *-  .»  A-'  -  ■%  .N  .  -  .V  a  A  .*  A*  A  A*  »  -  A  -A  >  A  A  A  A  A  A  A  A 


FIELD  SAMPLING  SHEET 

*  r~ 

W  h  >  ,  UF I  I  I 


SITE  LOCATION:  £L[±Ll  1  ^  WELL  NO.:  \/j~f  j 

1  /  '  •  f  ■  fi  J  DATE :  3  /  6  /  S  -T 


SAMPLED  BY 


W.O.  #: 


:  * 


WEATHER: 


/V;; 


/■' 

i  &  * 


M/&' 


WELL  CONDITION 

PROTECTIVE  CASING:  INTACT  DAMAGED: 
LOCKED?  JTES/NO 

CONCRETE:  JNTApr  DAMAGED: 


WELL  DIAMETER:  _ 

DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 


SAMPLING 


t  1*  ft 


REFERENCE  CASING:  dS^STEEL 


">C.  7 

y  / 


■  £  gal 


EVACUATION  BY:  BAI L.XWC/PUMPING/OTHER 
SAMPLING  BY:  BAILIhfc/PUMPING/OTHER 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


COMMENTS; 


-**  «k 


$ 

A* 


ifiK 

11 


K$ 

«Sb* 


>w- 


V-S 

.Vv 


fi 


i 


v*;*. 


i 


> 


V? 

•w*. 


V 


v; 

>: 
■/•  ■ 


inttstttstEsiutussittsettiesitttttsstustrsitsrtttsitii 

FIELD  SAMPLING  SHEET 


SITE  LOCATION:  WELL  NO.:  l*J- if 

Mi  /Jj  DATE :  JUAjll 

SAMPLED  BY:  / ik/tjjL*  TIME:  J'3: _ AM/PM 


W.O.  #: 


WEATHER:  CU^. 

- __7 - e- 


WELL  CONDITION 


PROTECTIVE  CASING:  {INTACT 
LOCKED?  ^D/NO 

CONCRETE:  t<TAtfr  DAMAGED:  _ 

WELL  DIAMETER:  _  _ ^  in 

DEPTH  TO  WATER: 


DAMAGED: 


>■¥, 


TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 
SAMPLING 


ft  REFERENCE  CASING:  (PVC^TEEL 

ft 


/ 


gal 


VOLUME  EVACUATED  "  gal 
BEFORE  SAMPLING 


EVACUATION  BY:  U I LlNGy PUMPING /OTHER 


COMMENTS: 

C*'.* 

_ - _ 1 _ : _ _ _ ^ ± _ : _ 

r  -~  .  - 

* 

SAMPLE 

BOTTLE  LABEL 

TYPE  VOLUME  PRESERVATIVE 

PARAMETERS 

UJ'  1 

P/p  IDDlJS  ■  >  .nS  L  !  a- 

•  -»-A  Ax.  t*~)  r-^ 

■■  < 

P/C 

V'.*/ 

P/P  ,*v_. 

/  0*2 

P/G 

V'  _  . 

P/G 

P/G 

■vt  vts  -  , 


FILTERED  YES/$P 
FIELD  MEASUREMENTS 


i 


a 

U 


A 


v:l 


ia 


i 


•  j 


vv| 

si 


j* 

4 


U 


A 


A 


K 

'/A 


s 

>3 


$ 

$ 

& 

*,v 

$ 

& 

i 

$ 


$ 

a 


tMjH 


;it:::ssttccs:tBsc«£sett&mmi 


^  i  )j  m  t.t  * j  >.«  M''at  *AlliVri*ytTi1r<!tl|«*t>^tt>!i* m'm  M ;n>'M 


FIELD  SAMPLING  SHEET 


SITE  LOCATION; 


SAMPLED  BY: 


UhL 


ut 


V£$  WELL  NO.: 

'  .  DATE :  >  /*  /  £ f 


lAJ _ 

<y 

WEATHER: 


TIME: 


<M/PM 


W.O.  #:  _  WEAtt 

WELL  CONDITION 
PROTECTIVE  CASING:  yJNTA£? 
LOCKED?  Y^NO 

CONCRETE:  (NT^S  DAMAGED: 


DAMAGED: 


WELL  DIAMETER: 


DEPTH  TO  WATER: 


31L 


TOTAL  WELL  DEPTH:  _ ft 

VOLUME  IN  CASING:  J.c"  .  gal 

SAMPLING 

EVACUATION  BY:  .^BAjO^/ PUMPING /OTHER  _ 
SAMPLING  BY;  ^aTuK&/PUMPING/OTHER  _ 

r —  If 

COMMENTS:  /  .  .<?  /y&efa^.L'L 

_ 'Tr  ^ _ £2 - -/ - - - 

: _ i-Ld.  _ itdd _ ll_j! _ ^ 

SAMPLE  C 

BOTTlE  LABEL  TYPE  VOLUME  PRESERVATIVE 


REFERENCE  CASING:  £pYpSTEEL 


VOLUME  EVACUATED  / . 7-  gal 
BEFORE  SAMPLING 


!/J"Z&  P/P  /  fiffiS’  i  A  -  y_ 

/  '  P/<T  AW  A. 

_  P/6  53 _ lckl _ 

- V -  f/fi  - 

P/G 

P/G 


PARAMETERS 


FILTERED  YES/fJP 


FIELD  MEASUREMENTS 


*C  pH 


CONDUCTANCE 


umhos/ cm 


RJK  6/27/64 


av.v.v.v.v.v.v:  ■  v.v. 


SITE  LOCATION: 


SAMPLED  BY: 


FIELD  SAMPLING  SHEET 

i:  £t(fr  /frit  h  WELL  NO.:  - 


r  J  DATE :  J  /  / 


lilA 


TIME : 


AM/PM 


W.O.  #: 


WEATHER:  i/Ltfs:' 


WELL  CONDITION 

PROTECTIVE  CASING:  ^NT^CT  DAMAGED: 


LOCKED? 


cIyesVno 


CONCRETE:  INTACT  DAMAGED: 


WELL  DIAMETER: 


DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 


SAMPLING 


REFERENCE  CASING:  ^PV£/STEEL 


VOLUME  EVACUATED  .  .  >  gal 

BEFORE  SAMPLING 


EVACUATION  BY:  ^BAILjLV^/PUMPING/OTHER 
SAMPLING  BY:  ,'fiAlLINfc/PUMPING/OTHER 


COMME  NTS :  *  >'  «  • 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


L" 


FILTERED  /TES/NO 

FIELD  MEASUREMENTS 

C7 


•C  dH 


CONDUCTANCE 


umhos/ cm 


FIELD  SAMPLING  SHEET 


PROTECTIVE  CASING: DAMAGED: 


LOCKED?  jtp/NO 

CONCRETE:  JNTA£T  DAMAGED:  _ 

WELL  DIAMETER:  _ in. 

DEPTH  TO  WATER:  ~  jT  ft  REFERENCE  CASING:  fy£>/STEEL 

TOTAL  WELL  DEPTH:  ,1  &  t'T  ft 


r~ 


VOLUME  IN  CASING: 

'  7gai 

VOLUME 

EVACUATED 

gal 

SAMPLING 

before 

SAMPLING 

EVACUATION  BY: 

^rfLTWS>l/MPING/OTHER  _ 

SAMPLING  BY: 

baIlt^tpumping/other 

COMMENTS: 

,  A  - 

.  <7  - 

"ll 

_ T  *-*->- 

•  -■»* 

sample 

BOTTLE  LABEL 

TYPE  volume 

PRESERVATIVE 

PARAMETERS 

p/6  f*' ' .  > 

/ 

w/  *'* 

p/$  *0*  •  , 

'  ;  • 

f/G  /  ' / 

K 

.  V 

>/G  : 

i.V  '  *  - 

.*  -  y 

P/G 

"  "* 

'*»  ..  . 

P/G  v-.,/ 

P/G 

FILTERED 

FIELD  MEASUREMENTS 

TEMP. _ 4 _ * C  pH  _  CONDUCTANCE  umhos/ctn 


RJK  6/27/BA 


Aviva 


FIELD  SAMPLING  SHEET 

SITE  LOCATION:  _>  a;j,  MM  WELL 

M'  (f DATE: 


WELL  NO.:  . V  - J  - 


/  r/  tV 


SAMPLED  BY: 
W.O.  #: 


WELL  CONDITION 


//  JC 


TIME: 


WEATHER:  'Mtfd*  U 


f  ffi/PM 


PROTECTIVE  CASING:  INTACT  DAMAGED: 
LOCKED?  tEs’/NO 

CONCRETE:  jtfTACT  DAMAGED:  _ 

WELL  DIAMETER:  ^  in. 


DEPTH  TO  WATER: 


TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 


SAMPLING 


REFERENCE  CASING:  £PV£/STEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  vBA ILJlG/PUMPI NG/OTBER 
SAMPLING  BY:  ^AIU^G/PUMPING/OTHER 
COMMENTS:  J  s.'-" 


SAMPlE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


FILTERED 


FIELD  MEASUREMENTS 


TEMP. 


*C  pH 


CONDUCTANCE 


umhos/ctr. 


RJK  6/27/BA 


H  5fl 

'  ^  s 

J  o  S 

:  :vi  8 

$1-3! 
'J  N  C  S 

-  s  3 

o  p  < 

S3  §  Z 
£  ®  2  < 
O  Q  o 

5S| 

LL.  CO  2 
a:  a  a. 
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■■■■■■■HaggHiEiiEigEg 
■iBiBBUBBgBBS  HElgglBBB 

ehhksimbSSS  IBiiliSSS 


K«sinsiis!2EIBS£!Ei£!!S 

masHSBSSBBESiiilBSSS 

■ruBsssiSBIEESBiSBBSSS 

Bsaagssis5iiMgfi»BBBlB 


IBBBBBBBBBBIWIBBBBBB 

1SMM— n—il 


1U 


a» 


fN**- 

V*’ 

ft' 

»V/V 


1 


VN 


£Wglfllliiaili|||K| 


sB 


mi 


m 


s 


mSi 

■■■■in 


I  is. 


,  o\ 

V  Uf 

^  to 
Ul 
'  3 

So  o 

^  Ui 


.eu*  o  p 

1ft  2  1  3 

Q)  o  S? 

3  O  Q  o 

O’ 5  2  | 
jJJ  i  q  i 

DC 

§d  I  I 


■■ 

MBaa-M— I 


Emaminu! 


Sew**  © 

>  C 

©  J  9> 

O  iS  <0 

©  ©  CO 

r  a  < 


Alrt  iff 


A  **?r 


r 


ENVIRONMENTAL  SAMPLING  DATA 


(Uam  Ail  *)»ci  for  mcfwnicil  imprint ) 


A§, 

i  'WM.  % 


p4' 


111, 


Hsm  99ii  Em 


■  • IE1EIEI  HSfelelSfffl 
3E1R11  SSEfarffilfWSBS 


COLLECTION  METHOD  { 

y2^RAB  |  |  COMPOSITE. 


mail  original 

REPORTS  I - — - 

TO  |cOPY  1 
(circta  it 

changed) 


REASON  FOR 
SUBMISSION 


A-ACCIDENT/INCIDENT 
R-ROUT!HE/ PERIODIC 


C -COMPLAINT 
N-NPOES 


BASE  SAMPLE  NUMBER 


m*  ?m.  ^ 


m  m  ^gan 

S 


F-FOLLOV^/CLEANUP 
O-OTHER  (specify) 


4  *<,v 


ANALYSES  REQUESTED  f  c/licir  appropriate  blocks ) 


00900 


9BHHWMI 

>s«i&  a8S&  I 


GROUP  T 


Nitrite 

00615 

Oil  Ik  Grease 

00560 

Dntanic  Carfooa 

00680 

Ortbooho  sob  a  te 

00671 

Phosphorus.  Total  . 

00665 

yanide.  Total 


GROUP  D 


00720 


N  ickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Sulfate 


Sulfite 


Surfactants  -MBAS 


GROUP  H 


GROUP  F 


Acidity,  Total 


Alkalinity,  Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ .,.00425 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Chloromethane 


Dibromochloromethane^ 


Methylene  Chloride  5 


Tetrachloroethylene  5 


1,1,1-Trichloroethane5 


Trichloroethylene  5 


8' 

Trihalomethanes 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

ill^S 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Residue,  Filterable  f7T>S) 

70300 

Residue.  Nonfilterable 

00530 

Methoxychlor 

Toxaphene 

39400 

ON  SITE  ANALYSES 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine.  To^alP60 


Dissolved 


„  00400 


llilfl 


COMMENTS 


vof\ 

roc 


(oO\+  U>OZ. 

H[5-  I 


f  henc.1; 
O*  <£> 


GROUP  J 


00745 

Sulfides 


-V2c>.  / 
£PH  "V /  S' ,  | 


^.vyiytvtvc 


vV.V.V.V.V, 


X’AVoW.’/ 


s£-y 

v* 


ENVIRONMENTAL  SAMPLING  DATA 


(Umm  thia  apac*  for  oMcfumicof  iaprinO 


DATE  COLLECTION  BEGAN 


MAIL  I  ORIGINAL 

REPORTS  I - — - - 

TO  [COPY  I 
( drclm  If 
changed) 


Wm EE  BF.Bim.lU 


lIKll  ■  f I 

mktn 


collection  method 

{^RAB  j  |  COMPOSITE  „ 


OmttmpAPSC  ) 


A-ACCIDENT/INCIDENT  C-COMPLAINT  F-FOLLOWfP/CLEANUF 

R-ROUT1NE/PERIODIC  N-NPOES  O-OTHERfapocf/W 


BASE  SAMPLE  NUMBER 


1991  33  mmmm 


ANALYSES  REQUESTED  (  check  appropriate  blocka ) 


SS  E-flt  if  fl 


Hardness 

00900 

Iron 

01045 

Lead 

01051 

GROUP  T 


32104 


il  fit  Grease 


c  Carbon 


Orthophosphate 


osphorus.  Total 


3>  •'  f?'  C' 


yanide.  Total 


GROUP  D 


00720 


00722 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Sulfate 


Sulfite 


Surfactants  -MBAS 


GROUP  H 


GROUP  E 


32730 


GROUP  F 


Acidity,  Total 


Alkalinity,  Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ .,.00425 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Chloromethane 

34418 

Dibromochloromethane^ 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1 , 1 , 1-Trichloroethan 

34506 

Trichloroethylene 

39180 

Trihaiomethanes 

82080 

Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Restdie.Filterabie('7ElS; 

,70300 

Residue  Jf  on  filterable 

00530 

Methoxychlor 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-Silvex 

39760 

ON  SITE  ANALYSES 


'.k'J 


ENVIRONMENTAL  SAMPLING  DATA 

(Ume  thia  apace  for  mechanical  jpi print) 


OKM.  USB  ONLY 


SAMPLING  SITE  HT 

IDENTIFIER  0  3  1  (p  BHr 
(AFR19- 7)  1  1  |  I 

BASE  WHERE  SAMPLE  COLLECTED 


DATE  COLLECTION  BEGAN 


rep^io,q 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


5  e-i  -f  ^  i  d  ft  6,  A  N  ( 

SAMPLING  SITE  DESCRIPTION 

COLLECTION  METHOD  \ 

i^fcHAB  [J]  COMPOSITE  . 


>ase. 


rempopts 

TO  COPY  I  C  H  WUSl 

(circle  it - SS|s  •“ - 1 

changed)  COPY  2 _ |J  _ 

SAMPLE  COLLECTED  BY  (  Name.OradejiFSC  ) 


j^GRAB 

iVoo  te¬ 

nt  r  (A 


.  HOURS 

TvT 


SIGNATURE 


REASON  FOR 
SUBMISSION 


A-ACC  ID  ENT/ INCIDENT 
R-ROUT  IN  E/ PER  IODIC 


C-COMPLAINT 

N-NPDES 


f-followup/cleanup 

0*0THER  (apeci/y,) 


BASE  SAMPLE  NUMBER 


.feWlsislololi  |-  . ; 

ANALYSES  REQUESTED  (  check  appropriate  blocks) 


GROUP  A 
00610 
00340 


00340 

Chemical  Oxygen  Demand 

00625 

IjeLdahl  Nitrogen 


Oil  &  Grease _ 

Organic  Carbon 
Orthophosphate 
Phosphorus.  Total 


Cyanide, Total 


GROUP  D 
00720 


GROUP  E 
32730 


Antimony 

Arsenic 

Barium 

Beryllium 

Boron _ 

Cadmium _ 

Calcium _ 

Chromium,  Total 
Chromium  VI 


GROUP  F 
01097 

01002 

01007 

01012 

01022 

01027 

00916 

01034 


Hard 

00900 

ness 

50086 

Residue,  Settleable 

Iron 

01045 

00505 

Residue,  Volatile 

Leac 

01051 

00953 

Silica 

Magn 

66927 

esium 

- msr 

Specific  Conductance 

dang 

- mrrsy 

anese 

- 0U94T 

Sulfate 

Merc 

71900 

ury 

c  ,Va  00740 

Sulfite 

Nick 

el  01067 

Surfactants  -MBAS  38260 

Pota 

00937 

ssium 

Turbidity  00076 

Seier 

01147 

uum 

Silve 

r  01077 

Sodii 

00929 

lm 

■■ 

1  1  1  l  1  GROUP  H 

Thai 

Hum  01059 

BHC  Isomers  39340 

Zinc 

01092 

Chlordane  39350 

DDT  Isomers  39370 

Dieldrin  39380 

m 

}  [  J  GROUP  G 

Endrin  39390 

Acid 

f  T  t  1  70508 

ity, Total 

a  39410 

Heptachlor 

Alka 

,•  ■*,  T  to,  00410 

Unity, Total 

Heptachlor  Epoxide  39420 

Alka 

Unity  .Bicarbonate  00425 

,  .  ,  „  39782 

Lindane 

Brorf 

71876 

ide 

KA  *U  Kl  39481) 

Methoxychlor 

Carb 

on  Dioxide  00405 

Toxaphene  39400 

Chlo 

ride  00940 

2,4-D  39730 

Colo 

r  00080 

2,4,5-TP-Silvex  39760 

Flue 

ride  00951 

2,4,5-T  39740 

Iodi 

ie  71865 

Odo 

00086 

Res 

.  ~  4  ,  00500 

due, To  tal 

Resj 

die,  Filterable  ( TDS)  70300 

*  1  I  1  [  i  GROUP  J 

Resi 

00530 

due.  Non  filterable 

00745 

Sulfides 

GROUP  T 
32104 


Bromoform 

- J 

Bromodichloromethane 

— 

Carbon  Tetrachloride 

— - r 

Chloroform 

Chloromethane  ’ 


D  i  bromo  ch  lo  rome  th  an  «f  ‘ 


Methylene  Chloride 
Tetrachloroethylene  " 
1,1,1-Trichloroethane" 
Trichloroethylene 

c 

Trihalomethanes 
PCBs  ' 


ON  SITE  ANALYSES 


Flow _ 

Chlorine, To^aP60 

Dissolved  d$M_ 

~  004 00~ 

pH _ 


Temperature 


COMMENTS  r\PGlv/*IS 

von  W  kQt46b)-  |;  K . 


0j~  \)  K ,  I  ^  ■/ 

Vi'S -I  G  +  G  q_  Fp  .  i 


•  *  "w-  ~e*  V  *>  ’J 


V 


ENVIRONMENTAL  SAMPLING  DATA 

(Use  this  specs  lor  mmchsnicml  imprint) 


OCHk  USB  ONLY  I  I 

SAMPLING  SITE  r  "  nBi 

BASE  WHERE  SAMPLE  COLLECTED 

Scl^ridiac  MiG  flor 

sampling  site  Description 


W\M 


DATE  COLLECTION  BEGAN 

MAIL  ORIGINAL  to  X 
REPORTS  - —  — 


TIME  COLLECTION  BEGAN 
(24  hour  dock) 


Scl^ridiac  MjGj 

sampling  site  Description 

\Al#  €  (xh  y  ^  (Xs wo 

COLLECTION  METHOD 

[^COMPOSITE _ 


TO  COPY  1  O  3  T  tp  P  0  5 IA  P 

(circ/e  if  ————— 

changed)  COPY  2 _ _ 

SAMPLE  COLLECTED  BY  ( Namo.GrsdOpAFSC ) 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A-ACCJDENT/  INCIDENT 
R-ROUT INE/PERIOOIC 


SIGNATURE 


C-COMPLAINT 

N-NPDES 


F.FOLLOWUP/CLEANUP 
O-OTHER  (specify) 


- —  Wm  > 

G  Mlssi?  o|QZ  • 


CUd.i  .1  GROUP  A 
.  00610 
Ammonia 

Chemical  Oxygen  Demand 

00625 

Kjeldahl  Nitrogen 


Oil  fit  Grease 
Organic  Carbon 
Orthophosphate 
hosphorus.  Total 


ANALYSES  REQUESTED  (  chock  appropriate  blocka) 

00900 1  FT  7!  I  "  ~ 


_  Hardness 

-  Iron 

Lead _ 

Magnesium 
Manganese 
Mercury 
Nickel 
_  Pc  *as3ium 
_  Selenium 
SUver 


Residue.  Settleable 

Residue,  Volatile _ 

Silica _ 

Specific  Conductance 

Sulfate _ 

Sulfite _ 

Surfactants  -MBAS 
Turbidity 


GROUP  T 
32104 


Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Bromoform 

- 7 

Bromodichloromethane 

Carbon  Tetrachloride  ‘ 

I  ~ - 7 

Chloroform 

Chloromethane _ ^ 

Dibromochloromethane3 
Methylene  Chloride  3' 
Tetrachloroethylene  3‘ 
1,1,1-Trichloroethane3* 


GROUP  H 


■gflif 


GROUP  E 


32730 


GROUP  K 


Acidity,  Total 


Alkalinity.Total 


Alkalinity  .Bicarbonate 


GROUP  G 


70S08 


00410 


_ ,.00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

01042 

Carbon  Dioxide 


Chloride 


Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

39782 

Methoxychlor 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-Silvex 

39760 

Trichloroethylene 

39180 

T  rih  alom  e  th  an  es 

82080 

Residue, Total 


Rest  die,  Filterable  r7T*S)  70;500 


00530 

Residue.  Nonfilterable 


COMMENTS  method  ot  Mro \^'3I  y 

VoA  O'L-  <?A eooli  ‘LPpi  c JlO.t 

_ Ttitffr  IrTfi-faUi-  SjJL  &tJt‘  zl*  < 

AF^  2752  Wcrn/rs  I  — 


group  j 


00745 


*•"  V.V.VJ V 


si  a 

I 

s 

o 

V'--  W 


5  5 

\r 

V 

ii;  $ 


V.v.v.v.v.v.v.' 


v.v.v  ’ 


UNCLASSIFIED 


INSTALLATION  RESTORATION  PROGRAM  PHASE  2 
CONF I RHAT I ON/QUANT I F I CAT 1  ON  STAGE  1  VOLUME  2<U)  HESTON 
<ROV  F>  INC  WEST  CHESTER  PA  OCT  DC  F23C13-N-D-4MC 


OIWIVWVVWOTOTWW 


Si 


& 

&:• 


os 

s 


& 

\Ai 


i 


V.“,N 

v  NK. 


■ 

r-jk  f. 


0  -, 
//V 


•CT* 

Cy. 

& 


£ 


',y 


iv: 


jnoniinunurc 


BASE  SAMPLE  NUMBER 

G 

ivEs 

[il 

% 

0 

0 

5 

*  *. 

|Jg]|i 

]'  j 

3 

|  ANALYSES  REQUESTED  (  chock  appropriate  blocks)  | 

DATE  COLLECTION  BEGAN 

I  QiX 


REPORTS 

TO 

(circle  if 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


ENVIRONMENTAL  SAMPLING  DATA 

[  .  o*»l  use  ONLY 

0 

— 

• 

4t‘ 

1 

0 

L 

1 

(Use  thia  apace  for  mechanical  imprint) 

SAMPLING  SITE 
IDENTIFIER 

(A  FR  l  9-7) 

0 

a 

1 

gIU* 

/ 

A 

w 

a 

3 

BASE  WHERE  SAMPLE  COLLECTED 


SAMPLING  SITE  DE: 

W5  -Him 

CRIPTION 

Cm  Crp.tk  Landh.ll 

COLLECTION 

jJ^fGRAB 

METHOD  ~ 

QD  COMPOSITE  HOURS 

original 

O 

A 

5 

5 

usfXf  OIMl/tss  ft  rooks 

AP  6 ,  TX 

. 

COPY  1 

XI 

X2 

A 

ft 

■ 

usftF  Kam^iMfonF.T  1  Kw. 

SflixLckf. 

ANftft.  mi  u 

COPY  2 

_ 

. 

il 

£045  h4 


SAMPLE 


collected  by 

MIZL 


(  Name§Grada^  FSC  J 

n _ 


REASON  FOR 


A-ACC1D  ENT/INCIDENT 


ZffiM 


Q*U — a> 


AUTOVON 


C-COMPLAINT 
N-NPDES 


F-FOLLOWUP/CLEANUP 


Wi 

'101  GROUP  A 

Hardness 

00900 

Residue.  Settleable 

50086 

GROUP  T  | 

Ammonia 

00610 

Iron 

01045 

s 

Residue,  Volatile 

00505 

Bromoform 

32104  | 

£. 

00340 

Chemical  Oxygen  Demand 

l 

Lead 

0105LX 

Silica 

06965 

32101  1 

Bromodichloromethane  | 

Kjeldahl  Nitrogen 

00625 

Magnesium 

66927 

Specific  Conductance 

0009 5" 

Carbon  Tetrachloride 

32102 

— * - 8 - 

Nitrate 

006  20 

—  - 

Manganese 

"01055' 

Sulfate 

06945" 

Chloroform 

32iotf 

Nitrite 

00615 

1 

Mercury 

71900 

Sulfite 

00740 

Chloromethane 

34418 

A 

Oil  &  Grease 

00560 

Nickel 

01067 

_ 

Surfactants  -MBAS 

38260 

Dibromochloromethane^1^  | 

X 

Organic  Carbon 

00680 

Potassium 

00937 

Turbidity 

00076 

Methylene  Chloride 

34423 

Orthooho  soh  a  te 

00671 

Selenium 

01147 

Tetrachloroethylene 

34475 

Phosphorus.  Total 

00665 

Silver 

01077 

1 , 1 , 1-Trichloroethane 

34506 

Sodium 

00929 

5 

111  i J  GROtJPH 

Trichloroethylene 

39180 

: 

(  f  A{  J  GROUP  D 

Thallium 

01059 

BHC  Isomers 

39340 

Trih  al  om  e  th  an  es 

82080 

Cyanide»Total 

00720 

X 

Zinc 

01092 

Chlordane 

39350 

PCBs 

39516 

Cyanide. Free _ 

00722 

DDT  Isomers 

39370 

Dieldrin 

39380 

_ 

|B|: 

tEHilJ  ^  r 

W- 

\  A  GROUP  G 

Endrin 

39390 

t 

Phenols 

32730 

Acidity,  Total 

70508 

Heptachlor 

39410 

Alkalinity,  Total 

00410 

Heptachlor  Epoxide 

36420 

B 

<Ti.n  i  group  p 

Alkalinity,  Bicarbonate  ^0425 

Lindane 

39782 

Antimony 

01097 

Bromide 

71670 

Methoxychlor 

39480 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Toxaphene 

39400 

Barium 

01007 

Chloride 

00940 

2,4-D 

39730 

ON  SITE  ANALYSES  j 

Beryllium 

01012 

Color 

00080 

2,4,5-TP-Silvex 

39760 

Parameter 

Value 

Boron 

01022 

Fluoride 

00951 

2, 4,5-T 

39740 

Flow  50050 

mgd 

jsi 

Cadmium 

01027 

Iodide 

71865 

Chlorine,  To^SP60 

mg/1 

Calcium 

00916 

Odor 

00086 

Dissolved 

mgi] 

ii 

Chromium,  Total 

01034 

Residue,Total 

00500 

pH  00400 

units 

Chromium  VI 

01032 

Rem  die.  Filterable  f  7DS) 70300 

l 

l-  U  1  1  1  group; 

Temperature000*0 

°C 

_2 

CoDDer 

01042 

Residue.  Non  filterable 

00530 

Sulfides 

00745 

C 

ommfnts  fYlP+hocJ  ^ 

ftr&l'fStz 

l/O  A 
Cucin 

£.|'M  n  \  tool  * 

bOZ, 

OK?  C/M 

1  Phenols  ?.l;  A  ^  70  - 

1  TOC 

i?f\  m 5.  i 

11  j(Y\  £  |  A  aii<T. 

uJU. _ tfu,  ZLCL  L 

AF 


FORM 
JAN  81 


2752  (*'* 

l\)ic led  tPrt  244,1 


'2'/ ' 1  c- 


^58 


1»-A  2.S  <  ■  I 


V*v\' 


p 

r\ 

& 


1 


I 


J 

> 


*  iP 

>05 

I 


3 


:3 

> 

A 

> 


V  v  V  V 

.If.  f.  t.  ft.,  A. 


NW. *i **W iWJ  ilAtAf  Ai***i*C tI<.»1.i't,i,^»t*‘i'*<j'lt!Bt4>«*i *>V  .tt'  .'iWi**1  ^  a>#illti* — *  ».< 


ENVIRONMENTAL  SAMPLING  DATA 


(Vao  thia  apse*  for  machanical  imprint) 


OEHLUf  &  OMLY 


DATE  COLLECTION  BEGAN 


MAIL 

REPORTS 

TO 

(circlm  if 
chmngad) 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


COLLECTION  METHOD 

{£>7GRAB  Q~]  composite  , 


ORIGINAL 

n 

COPY  1 

o 

COPY  2 

■1 

I'W 

REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


iiiiiil 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  check  appropriate  blocke ) 


00900 


■  r.vvu'WiH: 


Residue.  Settleable 

50086 

Residue,  Volatile 

00505 

iiiiiil 


GROUP  T 


Nitrite 

00615 

Mercury 

71900 

Oil  (k  Grease 

00560 

Nickel 

01067 

Organic  Carbon 

00680 

Potassium 

00937 

Orthophosphate 

00671 

Selenium 

01147 

Phosphorus.  Total 

00665 

Silver 

01077 

Chloromethane 


j  J22HH5EEH3!SfiS3! 


Methylene  Chloride 


' 

Tetrachloroethylene 


i 

1 , 1 , 1-Trichloroethane  " 


: 

Trichloroethylene 


Trihalomethanes 


GROUP  F 


Acidity, Total 


Alkalinity,  Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ ..00425 


m 

■ 

m 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

Carbon  Dioxide 

0040S 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Resi  die,  Fil  terabi  e  <  TDS ) 

,70300 

Residue.  Non  filterable 

00530 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

piiii 

Lindane 

nm 

Methoxychior 

mm 

Toxaphene 

39400 

2,4,5-TP-Silvex 


COMMENTS  frl  g.Hiorl  qV  Anal'(5i^ 

U’Aa;  IX  L-O  jiu  ?>CKA 

Ijitiofij  t\>t\ me. I  rO <-  M i  '  ■  I 


mmmmm 


GROUP  J 


00530  ! " 00745 

bie _  Sulfides _ 

VO  A  iP/1  «fi  G-i  HilfMi- 

Cf.dittiv  •  v>  2,1 

u-  I  .  !■/>  I _ 


ON  SITE  ANALYSES  f 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine,  TofPP60 

mmm 

Dissolved 

rngil 

„  00400 

pH 

units 

°c 

Cofp«'r  curt  ?zo.<  Jvj  ,  ^  -Z  i^\.| 

Lecvd  trri  ZVi  2  y,,c  Z-^.l 


eg 


<w 


r,  <• 

■  -  ■  - 


ENVIRONMENTAL  SAMPLING  DATA 


(Ume  thia  a  pace  (or  mechanical  imprint) 


TIME  COLLECTION  BEGAN 
(24  hour  dock) 


COLLECTION  METHOD 

fcyfoRAB  [^COMPOSITE, 


MAIL 

REPORTS 

TO 

ORIGINAL 

COPY  1 

(circle  if 
changed) 

COPY  2 

SAMPLE  COLLECTED  BY  ( Name  .Grade  >AFSC ) 


REASON  FOR 
SUBMISSION 


A-ACC  ID  ENT/ INCIDENT 

C-COMPLAINT 

F-FOLLOWUP/CLEANUP 

R-ROU  TINE/ PER  IODIC 

N-NPDES 

0-0 T  H  E  R  (mpeci  fy) 

1  00615 

Nitrite _ 

Oil  &  Grease 

00560 

Oreanic  Carbon 

00680 

Orthophosphate 

00671 

IS  II  IMS  HI 

*is§  $§i?  §»si  wHi  I 


yanide.  Total 


GROUP  D 


00720 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Sulfate 


Sulfite 


Surfactants  -MBAS 


MMM ill 


Methylene  Chloride 

34423 

T  etrachloroethy  lene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

GROUP  E 


32730 


GROUP  F 


Acidity,  Total 


Alkalinity, Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ 00425 


Antimony 

01097 

Arsenic 

01002 

El 

■ 

ESI 


Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium  VI 


Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Residie,  Filterable  (IDS’ 

,70300 

Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


Lindane 


Methoxychlor 


Toxaphene 


GROUP  J 


j  ON  SITE  ANALYSES  | 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine,  To^SP60 

mm 

Dissolved 

m@il 

u  00400 

pH 

units 

1BSHS5M 

=c 

ZZ  2752 

Cop  per  il’tl  220  .  | 
CWo—io  pi  lrl,A  Z,  l i  1 

LC'>r-> 

M  i  <_  (OoA 

r^ri  „  -V-  .  T. 

L  1  r  '  C 

ENVIRONMENTAL  SAMPLING  DATA 

(XJam  thia  a  pa  cm  tor  mm  chant  cm  l  imprint) 


|  o*m.  I  J 

IDENTIFIER  f)  X  1  L  H 
(AFR  19-7)  I/  '  ' 

BASE  WHEJtE  SAMPLE  COLLECTED  , 


DATE  COLLECTION  BEGAN 

«  />  oncmpDL*  i  ^  <r 


REPORTS 

TO 

(circle  it 


TIME  COLLECTION  BEGAN 
(24  hour  clock)  )  r\  -  .  / 


SAMPLING  SlTE/tfESCRlPTlO 

COLLECTION  METHOD 

[[/{GRAB  Q]  COMPOS 


JESCRIPTIoi  i 

(As  (/  {/ 

TMOD  t 

COMPOSITE _  HOU 


ORIGINAL  (_) 

L 

Jl 

COPY  1  0 

s 

_L 

COPY  2 

REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A-ACC I  DENT/INC  ID  ENT 
R-ROU  TINE/ PER  IODIC 


SlGtTATURE 

C-COMPLAINT 

N-NPOES 


F-FOLLOWUP/CLEANUP 
O-OTHE  R  (apmcity) 


U  mm - *  ...  ■  ...  ■■■■■■  . 1 1 1  nun,, mu 

ANALYSES  REQUESTED  (  chmck  appropriate  biocka) 


[14  111 

GROUP  A 

Hardness 

00900 

Residue.  Settleable 

50086 

00610 

Iron 

01045 

[x 

Residue.  Volatile 

00505 

Chemical  Oxygen  Demanl^ 

Lead 

01051 

- 5355^ 

Silica 

00625 

Kjeldahl  Nitrogen 

jmrr 

Magnesium 

- 5ffl59TT 

Specific  Conductance 

00620 

Nitrate 

01065 

Manganese 

009*5 

Sulfate 

00615 

Nitrite _ 

Mercury 

71900 

Sulfite 

00740 

Oil  St  Grease 

00560 

£ 

Nickel 

01067 

Surfactants  -MBAS 

38260 

Organic  Carbon 

00680 

Potassium 

00937 

Turbidity 

00076 

Orthophosphate 

00671 

Selenium 

01147 

- - - 

Phosphorus.  Total  00665 

Silver 

01077 

_ 

L_ 

Sodium 

00929 

rF 

,  |  ^  |  |  ]  GROUP  H 

I  1  l  li  ] 

GROUP  D 

Thallium 

01059 

BHC  Isomers 

39340 

Cyanide,  Total 

00720 

y 

Zinc 

01092 

Chlordane 

39350 

Cvanide.Free  00722 

DDT  Isomers 

39370 

Dieldrin 

39380 

GROUP  E 

^CTf  lf  ,j  GROUP  G 

Endrin 

39390 

[Phenols 

32730 

Acidity,  Total 

70508 

Heptachlor 

39410 

Alkalin  i  ty ,  To  tal 

00410 

Heptachlor  Epoxide 

35420 

1  11 U 

GROUP  F 

Alkalinity,  Bicarbon  ate 

00425 

Lindane 

39752 

Antimony 

01097 

Bromide 

"71575" 

Methoxychlor 

“35F5STT 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Toxaphene 

39400 

Barium 

01007 

Chloride 

00940 

2,4-D 

39730 

Beryllium 

01012 

Color 

00080 

2,4.5-TP-Silvex 

39760 

Boron 

01022 

Fluoride 

00951 

2,4, 5-T 

39740 

Cadmium 

01027 

Iodide 

71865 

Calcium 

00916 

Odor 

00086 

Chromium,  Tofa! 

01034 

Residue,  Total 

00500 

_ 

Chromium  VI 

01032 

Reside.  Filterablef7DS) 70300 

[  T  \  T  I  1  group  j 

Copper 

01042 

Residue.Non/ilterable 

00530 

Sulfides 

00745 

OMMENTS  ^ 

mis  j  \  \  t  £ 

■  ?l 

- 

<cfA  Vio  1 

<%  -O 

1 

4tV 

u  - 

zn. 

GROUP  T 


Bro  roo  form 

5: 

Bro  modi  chi  pro  me  thane 

Carbon  Tetrachloride  4 

3T 

Chloroform 

Chlorome  thane _ ^ 

Dibromochlorome  thane 
Methylene  Chloride  ^ 
Tetrachloroethylene  ^ 
1,1,1-Trichloroethanc  ^ 
Trichloroethylene  ^ 

Q 

Trihalomethanes 

Ti 

PCBs  ^ 


'To  c  -  WS  i 

CO)-  ST  0  COT  A 


cc  -  tn  I 
c  »  IP?.  I 

O'  -  ZJf  -Z 


//;  -  zyr  / 

‘  2??  / 


ON  SITE  ANALYSES 


Chlorine,  ToEffi*’0 
Dissolved 
pH  Q0-00 

Temperature000*0 


Yo  4  tof' 


ENVIRONMENTAL  SAMPLING  DATA 

(Uae  thie  apace  for  mechanical  imprint ) 


OCifl*  tISft  0«LY 


SAMPLING  SITE 
'  IDENTIFIER 

f AFR  19-7) 


BASE  WHERE  SAMPLE  COLLECTED 

}<lfujj£  h*lk  -  1 

SAMPLING  SlTg^DESCRIPTlON 


DATE  COLLECTION  BEGAN 

I  C>  |  o  c 


TIME  COLLECTION  BEGAN 
(24  hour  dock)  /  !\  7  S* 


collection  method 
I^^RAB  O0( 


JESCRIPTION  i 

/c/  lAj •  i  fa-dA 

THOD  {/ 

[^COMPOSITE _  HOU 


MAIL 

REPORTS 

TO 

(circle  if 


ORIGINAL 

3 

T 

7"  II*  UM 

F  oT, 

iL/ru  ru, 

f~r>  fb>. 

WTtTTTUk^ 

COPY  1 

0 

1 

7 

£  1  USA 

Ml  AM  £  l??l 

r  t  A 

frrt  'rlt  It/J-U.  JL.  9t() 

COPY  2 

M  '  ^  1 

COLLECTED  BY  ('A'«ne,Gr*<*»,A,FSC; 

y.  w  j  ^ 

SIGNATURE  _ 

AU I OVON 

SUBMISSION  Wu£2i 

\ - 

BASE  SAMPLE  NUMBER 


r-routine/periodic 


O-OTHER  (specify) 


'^WOj)±_ 


ANALYSES  REQUESTED  (  check  appropriate  blocka ) 


1  I  I  l  f  i  1  GROUP  A 

Hardness 

00900 

Residue.  Settle  able 

50086 

r 

mmm 

GROUP  T 

lAmmonia  00610 

Iron 

01045 

2 

Residue,  Volatile 

00505 

Bromofonn 

32104 

^  Chemical  Oxvaen 

00340 

Demand 

XI 

Lead 

01051 

55937 

Silica 

32101 

Bromodichlorome  thane 

Kjeldahl  Nitroeei 

00625 

515557- 

Magnesium 

- mm 

Specific  Conductance 

~TZ — - 32102' 

Carbon  Tetrachloride 

TO521T 

Nitrate 

- CTTOST 

Manganese 

- 00945 

Sulfate 

~~  ~  32l06 

Chloroform 

00615 

Hitrite _ 

Mercury 

71900 

Sulfite 

00740 

Chloromethane 

34418  | 

/\  Oil  &  Grease 

00560 

E 

Nickel 

01067 

Surfactants  >MBAS 

38260 

D  ibromo  ch  lo  rome  th  an 

Organic  Carbon 

00680 

Potassium 

00937 

Turbidity 

00076 

Methylene  Chloride  344^3 

Orthophosphate 

00671 

Selenium 

01147 

Tetrachloroethyl 

ene  34475 

Phosphorus,  Total  00665 

Silver 

01077 

1,1, 1-Trichloroethane  34506 

Sodium 

00929 

mi  tt^ouph 

Trichloroethylene  39180 

.  Jim 

GROUP  D 

Thallium 

01059 

BHC  Isomers 

39340 

Trihalomethanes 

82080 

Cyanide,  Total 

00720 

x 

Zinc 

01092 

Chlordane 

39350 

PCBs 

39516 

Cvamde.Free 

00722 

DDT  Isomers 

39370 

L 

Dieldrin 

39380 

GROUP  E 

c 

**?§^|ff|  ||  GROUP  G 

Endrin 

39390 

\  Phenols 

32730 

Acidity,  Total 

70508 

Heptachlor 

39410 

|  j 

Alkalinity,  Total 

00410 

Heptachlor  Epoxide 

594  50 

ElIIAM  groopf 

Alkalinity,  Bicarbonate  00425 

Lindane 

19757 

Antimony 

01097 

Bromide 

71870 

Methoxychlor 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Toxaphene 

39400 

Barium 

01007 

Chloride 

00940 

2,4-D 

39730 

ON  SITE  ANALYSES  j 

Beryllium 

01012 

Color 

00080 

2,4,5-TP-Silvex 

39760 

Parameter 

Value 

Boron 

01022 

Fluoride 

00951 

2,4, 5-T 

39740 

Flow  50050 

mgd 

^  Cadmium 

01027 

Iodide 

71865 

Chlorine,  To  filP60 

mg/1 

Calcium 

00916 

Odor 

00086 

Dissolved 

•nail 

Chromium, Total 

01034 

Residue,  Total 

00500 

„  00400 

pH 

units 

Chromium  VI 

01032 

Real  <*ie.PilterableC7TJSl 70300 

1j 

1TTJ1  group  j 

Temperature00010 

oc 

'K  CoDDer 

01042 

00530 

Re&idue.NonfiUerable 

Sulfides 

00745 

COMMENTS  ^ 

mKoZ 

- 

* 

n 

-mi  t 

j  k>srw 4> 

- 

VlD ) 

7 oc- if/s  A  C£f-x:i 

....  Cr  -  2-/7-/ 

cog  'M  W*  o  m  i 


fb-iy  r  \foA  -  toi  +  ioz, 

N '  ■  L^l 


1  VvV 


m 


1 


B 


B 


S 


3BWSBS 


WWW 


ENVIRONMENTAL  SAMPLING  DATA 


(Uaa  thl a  apaca  tor  machanical  imprint) 


iaai  ini 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A-ACC I  DENT/ INCIDENT 
R-ROU  TINE/ PERIODIC 


COMPLAINT 
N-NPDES 


F-F OLLOWUP/CLEANUP 
O-OTHER  (mpeclty) 


ANALYSES  REQUESTED  /  chock  appropriate  blocka ) 


GROUP  A 


00610 


Hardness 

00900 

Iron 

01045 

Lead 

01051 

Residue.  Settleable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


1  00615 

Nitrite _ 

Oil  fir  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus.  Total 

00665 

yanide.  Total 


GROUP  D 


00720 


jN  ickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Chloromethane 


mini 


BHC  Isomers 


GROUP  H 


39340 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1 , 1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

GROUP  E 


32730 


Antimony 


Arsenic 


GROUP  F 


01097 


01002 


01007 


Acidity,  Total 


Alkalinity.  Total 


Alkalini  ty ,  Bicarbona  te 


GROUP  G 


70508 


00410 


..  .  00425 


Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Remiie,  Filterable!"  TDS)70300 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachior 

39410 

Heptachlor  Epoxide 

mggji 

Lindane 

Methoxychtor 

Biiij 

Toxaphene 

39400 

39730 

2,4,5-TP-Silvex 

39760 

imiiii 


GROUP  J 


ON  SITE  ANALYSES  | 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine.  To  fff160 

mg/I 

Dissolved 

rngil 

pH  00400 

units 

E9HSB 

°c 

m 


ENVIRONMENTAL  SAMPLING  DATA 


(Use  this  apmca  tor  mechanics  l  imprint) 


MAIL 
REPORTS 

TO  COPY  1 

(circle  it  - 

changed)  COPY  2 


SAMPLE  COLLECTED  BY  ( Name,GrmdepA  FSC  ) 


REASON  FOR 
SUBMISSION 


a-accident/incident 

C-COMPLAINT 

F-FOLLOWUP/CLEANUP 

R-ROU  TINE/ PERIODIC 

N-NPDES 

O-OTHE  R  (specify) 

BASE  SAMPLE  NUMBER 


ANALYSES  REQUESTED  (  check  appropriate  blocks) 


GROUP  A 

1  lllardness  0,900 

„  „  50086 

Residue,  Settle  able 

SI  If  If  fill  111 

GROUP  T 


hetnical  Oxveen  Demancf 


00625 

eldahl  Nitrogen 


Iron 

01045 

Lead 

01051 

m 


i  00615 

Nitrite _ 

Oil  Ik  Grease 

00560 

Organic  Carbon 

00680 

Orthoohosohate 

00671 

Phosphorus.  Total 

00665 

Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Sulfate 


Sulfite 


Surfactants  -MBAS 


IHill 

*8885  SswUW  sSK  <«w  WOBBI 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1,1-Trichloroethane 

34506 

Trichloroethylene 

39180 

T  rih  alom  e  th  an  es 

82080 

GROUP  F 


Acidity, Total 


Alkalinity, Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


. 00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,Total 

01034 

Chromium  VI 

01032 

KRHHHI 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

009S1 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Rssidie,  FilterablefTDS; 

,70300 

Residue.  Nonfilterable 

00530 

Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


Lindane 


Methoxychlor 


Toxaphene 


GROUP  J 


00745 


!  ON  SITE  ANALYSES  | 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine,  To  filP60 

wmm 

Dissolved 

u  00400 

pH 

units 

II9HHB3 

°C 

COMMENTS 


0f\  WtitcOUbOL. 


S5T6C 

'klrtolS 


Sulfides 


£PA  qi5.l 

fprt  HZO ./ 


ENVIRONMENTAL  SAMPLING  DATA 


(tfae  thim  apace  /or  mechanical  imprint) 


OtHt  USfi  ONLY 


:OLLEC(Ii*N 

^■fcRAB 


METHOD 

[7]  composite  _ 


MAIL 

REPORTS 

TO 

( circt a  </ 

c/Mtntfed) 


ORIGINAL 


COPY  1 


COPY  2 


IfgPEEl 

isaM 


SAMPLE  COLLECTED  BY  (  Name, Grade  ,A  F  SC  ) 

SIGNATURE 

AUTOVON 

REASON  FOR 
SUBMISSION 

Mo 

A-ACC1DENT/ INCIDENT 

R.ROUT  IN  E/ PER  IODIC 

^-COMPLAINT  F-FOLLOWUP/CLEANUP 

"l-NPDES  O-OTHER/apaci/y; 

BASE  SAMPLE  NUMBER 

sis  m 

|  §  XX  ^|J| 

llllill 

ANALYSES  REQUESTED  (  check  appropriate  bio eke) 

111SK1I 


GROUP  A 


00610 


Residue.  Settleable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


00615 

Nitrite _ 

Oil  St  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus.  Total 

00665 

yanide.  Total 


GROUP  D 


00720 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

[Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


GROUP  H 


until 

ea 


GROUP  E 


32730 


GROUP  G 


GROUP  F 


Acidity,  Total 

70508 

Alkalinity,  Total 

00410 

Alkalinity  .Bicarbon* 

..00425 

Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

Carbon  Dioxide 

0040S 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Real  Are,  Filters  bieCTDS; 

,70300 

BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

HiiHl 

Methoxychlor 

Toxaphene 

39400 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1 , 1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

2,4,5-TP-Silvex 


llllill 


COMMENTS 


6M-&  m<z.i 

\ZCJl\  t?f\  4 


{Residue. NonfUterable 


GROUP  J 


00745 


|  ON  SITE  ANALYSES  | 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine, To^SP60 

m 

vl 

Dissolved 

m 

u  00400 

pH 

HHB3 

°c  I 

_ _ I  1  Sulfides _ 

'TOC  ‘MS' l 

!?U*0  ZfftiJlC  ,  i 


ENVIRONMENTAL  SAMPLING  DATA 


( Umo  thi a  mpaca  for  machanical  imprint) 


DATE  COLLECTION  BEGAN 


MAIL 

REPORTS 

TO 

ORIGINAL 

COPY  1 

('circle  it 
chan  god) 

COPY  2 

TIME  COLLECTION  BEGAN 

loc  k) 


METHOD 

V 

[J]  COMPOSITE _ 

_  HOURS 

SAMPLE  COLLECTED  BY  ( Name.Grada^ FSC ) 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A-ACCIDENT/ INCIDENT 
R-ROUTINE/PERIOOIC 


C-COMPLAINT 

N-NPOES 


F-FOLLOWUP/CLEANUP 
O-OT HER  (opacify) 


ANALYSES  REQUESTED  (  chock  appropriate  blocks) 


Mann 


GROUP  A 


00340 

hemical  Oxygen  Demand 


00625 

eldahl  Nitrogen 


Hardness 

00900 

Iron 

01045 

Lead 

01051 

Residue,  Settleable 

50086 

Residue,  Volatile 

00505 

mmmssmmi 


1  00615 

N  i  trite _ 

Oil  St  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus,  Total 

00665 

Mercury 

71900 

Nickel 

01067 

Chlorom  ethane 


Surfactants  -MBAS 


illlill 


yanide, Total 


GROUP  D 


00720 


Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

181M1I 


GROUP  E 


32730 


GROUP  G 


Acidity.Total 

70508 

Alkalinity, Total 

00410 

Alkalinity,  Bicarbonate 


Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

00916 

Calcium 

Chromium, Total 

01034 

Chromium  VI 

01032 

Carbon  Dioxide 

00405 

Chionde 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Residue,  FilterahlefTTiS) 

70300 

BHC  Isomers 


Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


Lindane 


Methoxychlor 


Toxaphene 


2,4-D 


,5-TP-Silvex 


GROUP  H 


39340 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

Chlorine,  To^SP60 


Dissolved 


00400 


COMMENTS 


^6  (+!% 


,  i  foe  i 

<i>O'/V-(o0 ~Z.  fhj/nO(  $-FE\  •  / 


Sulfides 


1 

Is- 


if 


MAIL 

REPORTS 

TO 

ORIGINAL 

COPY  t 

(circie  it 

changed) 

COPY  2 

SAMPLE  COLLECTED  BY  (Name.GrederAFSC  ) 


REASON  FOR 
SUBMISSION 


A-ACCIOENT/ INCIDENT 

C-COMPLAINT 

F-FOLLOWUP/CLEANUP 

R-ROU  TINE/ PERIODIC 

N-NPDES 

O-OTHE  R  ( specify ) 

BASE  SAMPLE  NUMBER 


GROUP  A 


00610 


is 


m  a 


ANALYSES  REQUESTED  (  check  appropriate  biocke) 


00900 

lness  I  Residue,  Settle  able 


Residue.  Volatile 


GROUP  T 


emical  Oxygen  Demand 


00625 

eldahl  Nitrogen 


00615 

Nitrile _ 

Oil  8t  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus.  Total 

00665 

Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Thallium 


Zinc 


GROUP  F 


Acidity,  Total 


Alkalinity, Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ 00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

009’6 

Chromium,  Total 

01034 

Chromium  VI 

01032 

199I9MM 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Residue,  F liters  biel'TDS) 

,70300 

Residue. Nonfilterable 

00530 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

39400 

2,4,5-TP-Silvex 

39760 

KSSSSSSZStiifl 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1,1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

Sulfides 


GROUP  J 


00745 


ON  SITE  ANALYSES  | 

Parameter 

Value 

Flow  50050 

1  mgd 

Chlorine,  TofSP60 

m 

1 

n 

Dissolved 

m 

00400 

pH 

units 

ES9BH39 

°c 

COMMENTS 

i 

V0  A  ipfi 

(pD\±(s>0Z 

XOC-WLll^)  ,/ 

ENVIRONMENTAL  SAMPLING  DATA 


ENVIRONMENTAL  SAMPLING  DATA 

|  OKW.  ms  0«LY  . 

IS 

f-'. 

iinT 

HI 

?** 

/ 

W 

w& 

Wfa. 

( Vee  thie  mpm ce  /or  mechanic*  /  imprint ) 

SAMPLING  SITE 
IDENTIFIER 
(A  PR  J  9-7; 

£ 

3 

7 

3 

V 

a 

4BW 

i 

m 

BASE  WHERE  SAMPLE  COLLECT ED 


SAMPLING  UTE  DESCRIPTION  ’ 

W/5  (A)CSTL/J/mp _ 

COL  LEGION  METHOD  j 


DATE  COLLECTION  BEGAN 

TIME  C 
(24  h 

OLLECTION  BEGAN 
our  clock) 

& » *7  OO 

COLLECTION  METHOD 
^fGRAB  COMPOSITE 

T - 

_  HOURS 

MAIL 

REPORTS 

TO 

(circJe  if 
changed) 

ORIGINAL 

o 

£ 

< 

tthiL/TiSfirryj. z*  /\F6t‘T't 

COPY  1 

D1 

1 

17 

k 

’ 

V6l\  f  HQtVifi  NC>D?  f  /A£  C 

COPY  2 

lii 

SAMPLE  COLLECTED  BY  ( Name, Grade ,AFSC ) 

SIGNATURE 

AUTOVON 

REASON  FOR  ■■“"2  A-ACCIDENT/INCIDENT  C-COMPLAINT  F-FOLLOWUP/CLE ANUP 

SUBMISSION  R-ROUTINE/PERIODIC  N-NPDES  O-OT H  E  R  ( sped  fy) 

BASE  SAMPLE  NUMBER 

M  fel5l3|d/|5 

^  . "  j  - * . 1  , 

.  oa*h.mo,:'  -  ... 

WS&k 

JUII 

|  ANALYSES  REQUESTED  (  check  appropriate  blocka  )  1 

IlIlH7!  group  a 

00900 

Hardness 

50086 

Residue,  Settleable 

[.|J 

GROUP  t 

00610 

Ammonia 

01045 

Iron 

2 

00505 

Residue,  Volatile 

Bromoform 

32164 

Chemical  Oxygen  Deman <? 

01051 

Lead 

„  00955 

Silica 

32101 

B  romo  di  ch  lo  ro  me  th  an  e 

00625 

rCjeldahl  Nitrogen 

00927 

Magnesium 

- mm 

Specific  Conductance 

- : — 37107 

Carbon  Tetrachloride 

- 00620 

Nitrate 

~  ’  ~  Old  55 

Manganese 

—  “  “  00945 

Sulfate 

37X05 

Chloroform 

00615 

Nitrite 

71900 

Mercury 

Sulfite  00740 

Chloromethane  ^4418 

nC 

Oil  &  Grease  00560 

m  t,  .  01067 

Nickel 

Surfactants  -MBAS  38260 

Dibromochloromethane32105 

K 

Organic  Carbon  00680 

„  t  00937 

Potassium 

Turbidity  00076 

Methylene  Chloride  34423 

OrthoDhosohate  00671 

c  ,  .  01147 

Selenium 

Tetrachloroethylene  34475 

Phosphorus.  Total  00665 

«...  01077 

Silver 

1 , 1 , 1-Trichloroethane  34506 

c  ..  00929 

Sodium 

J  i  11  I  I  GROUPH 

Trichloroethylene  39180 

w 

t  1  tlJ  GROUP  D 

Thallium  01059 

BHC  Isomers  39340 

Trihalome  thanes  8  .,080 

Cyanide.  Total  00720 

Zinc  01092 

Chlordane  39350 

7^;  ^ 

Cvanide.  Free  00722 

DDT  Isomers  39370 

Dieldrin  39380 

jme 

1  I  1  1  1  GROUP e 

M 

1  H  group  g 

Endrin  39390 

2 

Phenols  32730 

Acidity, Total  70508 

„  39410 

Heptachlor 

...  ..  ..  —  *  .  00410 

Alkalinity,  Total 

- 55T50' 

Heptachlor  Epoxide 

1 

If  I  l  111  GROUP  F 

Alkalinity,  Bicarbonate  00425 

,  .  .  39782 

Lmdane 

a  *  0i097 

Antimony 

^7e  TTm' 

u  .C  Z  - 393SU 

Methoxychlor 

Arsenic  01002 

Carbon  Dioxide  00405 

Toxaphene  39400 

Barium  01007 

Chloride  00940 

2,4-D  39730 

ON  SITE  ANALYSES  | 

Beryllium  01012 

Color  00CS0 

2,4,5-TP-Silvex  39760 

Parameter 

Value 

_ 

Boron  01022 

Fluoride  00951 

2,4,5-T  39740 

Flow  50050 

mgd 

Cadmium  01027 

Iodide  71865 

Chlorine,  To^SP60 

mg/1 

Calc, urn  00916 

Odor  00086 

Dissolved 

mgri 

r.  -  ,  .  01034 

Chromium,  Total 

D  ~  #  .  00500 

Residue, Total 

pH  00400 

units 

Chromium  VI  01032 

Reddle,  FUterablel  7T>S) 70300 

?  - 

,  1  1  1  1  1  group  j 

Temperature00010 

°c 

^  01042 

CooDer 

00530 

Residue.  Non  filterable 

00745 

Sulfides 

COMMENTS 1 /OA  m  eot  /Ajnats  1 

T&gL'Toc^‘tPf\  yt$,i  Oi~&  {f/htlZ,  / 

AF 


FORM 
JAN  81 


2752 


F68 


ENVIRONMENTAL  SAMPLING  DATA 


( Uaa  thia  a  pa  ce  tor  machanical  imprint) 


iHNasBi  m 


DATE  COLLECTION  BEGAN 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


SAMPLING  Sl^  DESCRIPTION 

Vs/ lb  fPT A 


COLLECTION  METHOD 

[j^RAB  Q7]  COMPOSITE 


_  HOURS 


7  3  z  3b 


A-ACC I  DENT/INCIDENT 
R-ROUT  INE/ PER  IODIC 


C-COMPLAINT 

N-NPDES 


F-FOLLOWUP/CLEANUP 
O-OTHER  (apacify)  p 


BASE  SAMPLE  NUMBER 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  check  appropriate  blocke) 


00900 


Residue.  Settleable 

50086 

Residue.  Volatile 

0050S 

GROUP  T 


L  oo6is 

INilriie.  _  J 

Oil  8s  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus,  Total 

00665 

iN  ickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


GROUP  F 


Acidity, Total 


Alkalinity,  Total 


Alkalinity,  Bicarbon  ate 


GROUP  G 


70S08 


00410 


_ .00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Residie,  Filterabie('7DSJ 

,70300 

BHC  Isomers 


Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


Lindane 


Methoxychlor 


Toxaphene 


2,4-D 


2,4,5-TP-Silvex 


GROUP  H 


39340 


Methylene  Chloride 

34423 

Tetrachloroethylene 

3447  5 

1 , 1 ,  l  -Trichlo  roe  th  an  e 

34506 

Trichloroethylene 

391 80 

Trihalomethanes 

82080 

ON  SITE  ANALYSES 


Parameter 


Chlorine,  TofSP60 


Dissolved 


„  00400 


GROUP  J 


00745 


O'  If  Gr^t 
,-M.  .  1  Ke-r S 


t'h  t  +K' ^  ;  c|"A  A  f?  ,  | 
vr>  ^  ii-d  :  c? P'  ^ -<-A  1 


Sulfides 


Ot'j  i'  i;  '-'ji.  J h  «i- 

b. J  i  ,-,i  -- 


M  ti*  h11  »*' 


‘Jl’Jl'.ll'i 


ENVIRONMENTAL  SAMPLING  DATA 

(XJmm  thi •  a  pm  cm  /or  moc/i«nic«f  Imprint) 


SAMPLING  SITE  „  _ 

IDENTIFIER  C)  0  7  L\ 
(AFR19-7.)  ^  J  /  VP 


BASE  WHERE  SAMPLE  COLLECTED 

^1,1  r  i  rici/’.  Am<7 


I  SAMPLING  SIT^J  OESCRIPT  ION 


OATE  COLLECTION  BEGAN 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


COLLECTION  METHOD 

gpfGRAB  [^COMPOSITE. 


MAIL  ORIGINAL  0  3^’^  >V  l 

REPORTS  - (iiw-U- 

TO  COPY  1  0316,1  II: 

(circle  II - -*4— L  ■*"  M  ” W_ 

chanted)  COPY  2 _ _ 

SAMPLE  COLLECTED  BY/ Name, deeded PSC ) 

yj.  r~- 


mu 


\BJ2>tJ2 


AM-  d 


Mm 


SIGNATURE 


REASON  FOR 
SUBMISSION 


A-ACCIDENT/ INCIDENT 
R-ROUT INE/ PER  IODIC 


C-COMPLAINT 

N-NPDES 


f-followup/cleanup 
O-OTHER  (mpmeify) 


BASE  SAMPLE  NUMBER  gM^pBOT  1 


[  \f  J  f  |  GROUP  A 

00900 

Hardness 

00610 

Ammonia 

01045 

Iron 

Chemical  Oxveen  Demani 

01051 

Lead 

00625 

Kieldahl  Nitrogen 

60927 

[Magnesium 

00620 

N  itrate 

f-  -  - 01CT55" 

Manganese 

00615 

Nitrite 

Mercury  71900 

Oil  Ik  Grease  00560 

iNickel  01067 

Oreanic  Carbon  00680 

00937 

(Potassium 

c  .  .  01147 

Selenium 

Phosphorus,  Total  00665 

...  01077 

Silver 

Sodium  00929 

GROUP  D 

Thallium  01059 

Cyanide, Total  00720 

Zinc  01092 

Cvanide.Free  00722 

1  GROUP  E 

ft 

group  g 

Phenols  32730 

Acidity,  Total  70508 

All  1  A,  T  An  1  00410 

Alkalinity,  Total 

"O  1  l  i  group  F 

Alkalinity.Bicarbonate  0Q425 

•  .  •  01097 

Antimony 

~  ~  71876 

Bromide 

Arsenic  01002 

Carbon  Dioxide  00405 

Banum  01007 

Chloride  00940 

Beryllium  01012 

Color  00080 

Boron  01022 

Fluoride  00951 

Cadmium  01027 

Iodide  71865 

Calcium  00016 

Odor  00086 

t  a  .  01034 

Chromium,  Total 

Residue, Total  00500 

Chromium  VI  01032 

Residue,  FUterablef7I>S)70300 

01042 

Copper 

00530 

Residue.  Nonfilterable 

ANALYSES  REQUESTED  (  check  mppropriate  blocks) 
00900  I 

less  I  Residue,  Settleable 


Residue.  Volatile 

Silica _ 

Specific  Conductance 
Sulfate 

Sulfite _ 

Surfactants  -MBAS 
Turbidity 


GROUP  T 
32i04 


Bromoform 

J 

Brotnodi  chip  rometh  ane 

Carbon  Tetrachloride 

—  y 

Chloroform 

Ch  I  o  rometh  ane  3 


D  ibromoch  lo  rometh  an  tf 


GROUP  H 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

39420 

Lindane 

'”39782 

TTT u  3948U 

Methoxychlor 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-SiIvex 

39760 

2,4,5-T 

39740 

Methylene  Chloride 
Tetrachloroethylene  ~ 
l,l,l-Trichloroethane~ 
Trichloroethylene 
Trihalomethanes  * 

PCBs  : 


ON  SITE  ANALYSES 


Flow _ JUU3U 

Chlorine,  Totffi*60 

Dissolved 

„  00400 

PH _ 


GROUP  J 

00745 


Temperature 


comments  rn£THCC<  '  f 

01 U  -  --Vi.  ,c  :  £F/I  -c  i.  » 

;• .  , ,  CL  it  h  11  ■  C"  I 


O  , 

t  .  i  • 


’vA-mit  lc 


c  VOAi 


ft! 


m 


fill 

Kg] 

AVI  | 

n 


•-«  a 


TIME  COLLECTION  BEGAN 
(24  hour  c lock) 


SAMPLING  SITB  DESCRIPTION 


COLLECTION  MET 

[yf^RAB  QJ]  COMPOSITE. 


COPY  1 


COPY  2 


SAMPLE  COLLECTED  BY  ( N*me, Grade  *AFSC ) 


REASON  FOR 
SUBMISSION 

ns 

A-ACCIDENT/INCIDENT 
R-ROU  TINE/ PER  IODIC 


C-COMPLAINT 

N-NPDES 


F-FOLLOWUP/CLEANUP 
O-OT  HE  R  (specify) 


BASE  SAMPLE  NUMBER 


IRI  m  BffflB 


mmmammi 

wM.  Wm  W$%  tH§  I 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  check  appropriate  biockm) 


00900 

ardness  _ 


00900  II  ^  „  .  L€  50086 

I  Residue, Settleable 


00505 

Residue.  Volatile 


01051  P  I 

I  Silica 


Nitrite 

00615 

Oil  Ik  Grease 

00560 

Organic  Carbon 

00680 

OrthoDhosDhate 

00671 

Phosphorus.  Total 

00665 

■iliSil 


yanide.  Total 


GROUP  D 


00720 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


GROUP  H 


•■■saw 

a 


GROUP  E 


32730 


GROUP  F 


Acidity,  Total 


Alkalinity,  Total 


Alkalinity ,  Bic  a  rbon  a  te 


GROUP  G 


70508 


00410 


_ ...  00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

mmmmm 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Real  die,  Filters  biel'TDS; 

,70300 

Residue.Nonfilterable 

00530 

BBC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

39400 

2,4,5-TP-Silvex 

39760 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

GROUP  J 


00745 


I  ON  SITE  ANALYSES  j 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine,  Toft??60 

■Hi 

Dissolved 

mgi| 

u  00400 

pH 

units 

BB8B3 

oc 

COMMENTsp^^.,.,  0f  fX, 

O' 1  1  Ot .  ■:>  •  i  F/i  <|  i  .1 

V'  h*  .  .  ■  c ‘  - 


'a,ys/s  ; 

Ory i'ic.  (.TOO  Hi", 

-1.  \f.-  in  t  " 


L'ak'tLoikJ 


ENVIRONMENTAL  SAMPLING  DATA 

(T/«*  tt Hm  apmcm  t or  machmnicm l  imprint) 


DATE  COLLECTION  BEGAN 

iKrtnnip.b 

mail  original  C\  „ 

REPORTS  - \J-S 

TO  COPY  t  Q  - 

("circle  H  - * 

c hmngmd)  COPY  2 

SAMPLE  COLLECTED  BY  (N, 


I  REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


_BY  (Namo.Grmdm^AFSC  ) 


5AMPLINGSITE  M 

IDENTIFIER  “X  /  Hr 

fAFR  19-7)  (  |(p  MB/ 

BASE  WHERE  SAMPLE  COLLECTED 

SfJJndge  ftM(S  loo-'-. 

SAMPLING  SITjE  DESCRIPTION 

Wig  FPTAH 

COLLECTION  METHOD 

fy^GRAB  Q]  COMPOSITE _ 


SIGNATURE 


A-ACC I  DENT/ INCIDENT 
R-ROUTINE/ PERIODIC 


C-COMPL  AINT 
N-NPDES 


F-FOLLOWUP/CLEANUP 
O-OTNER  (apocify) 


ANALYSES  REQUESTED  ("  check  appropriate  block* ) 


GROUP  A 

Hardness 

00900 

A  00610 
Ammonia _ 

Iron 

01045 

Chemical  Oxve< 

~  00340 

?n  Demand 

Lead 

01051 

Kjeldahl  Nitrog 

00625 

en 

Magnesium 

00927 

00520 

Nitrate 

01055 

Manganese 

00615 

N  itrite _ 

Mercury 

71900 

Oil  St  Grease 

00560 

Nickel 

01067 

Organic  Carbon 

00680 

Potassium 

00937 

Orthonhosohatt 

.  00671 

Selenium 

01147 

^Phosphorus.  Total  00665 

Silver 

0107.V 

Sodium 

00929 

— 

GROUP  D 

1 _ 

Thallium 

01059 

Cyanide.Totai 

00720 

Zinc 

01092 

Cyanide.  Free 

00722 

L'T  T  'T  f 

GROUP  E 

w 

Ilf  ¥  ,1  GROUP  g 

Phenols 

32730 

Acidity,  Total 

70508 

Alkalinity, Total 

00410 

111  n  GROUP F 

Alkalinity,  Bicarbonate 

,00425 

Antimony 

01097 

Bromide 

“71&7CI 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Barium 

01007 

Chloride 

00940 

Beryllium 

01012 

Color 

00080 

Boron 

01022 

i  Fluoride 

00951 

Cadmium 

01027 

Iodide 

71865 

Calcium 

00916 

Odor 

00086 

Chromium,  Total  01034 

Residue, Total 

00500 

Chromium  VI 

01032 

Residue.  Filterable  (IDS) 70300 

Coooer 

01042 

Residue.  Nonfilterable 

00530 

x 

00505 

Residue,  Volatile 

66955 

Silica 

odo9S 

Specific  Conductance 

00945' 

Sulfate 

Sulfite  00740 

Surfactants  -MBAS  38260 

Turbidity  00076 

GROUP  T 

5JI6T 


BHC  Isomers 
Chlordsne 

PDT  Isomers _ 

Pieldrin _ 

Endrin 
Heptachlor 
Heptachlor  Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

2.4.5- TP-Silvex 

2.4.5- T _ 


GROUP  H 

39340 


Bromoform 

- 3; 

Bromodichlorome  thane 
Carbon  Tetrachloride  “ 

- - 7 

Chloroform 

Chloromethane _ ^ 

Dibromochloromethane3 
Methylene  Chloride 
Tetrachloroethylene 

3, 

1,1,1-Trichloroetha.e 
Trichloroethylene  3 

Q* 

Trihalomethanes 
PCBs  ' 


3y/JU  0N  S|TE  ANALYSES 

39760  Parameter  Value 

39740  Flow  50050 

_ Chlorine,  To^l^P60 _ 

_  Dissolved  _ 

00400 


COMMENTS 

O.l  l  C<\  : 


tt' A  4/'l.  |  ' 

tlilii lL  ) 


iUerabler7PS)70300  -  L  j  |  |  j  1  GROUP  J 

00530  00745 

lonfilterable _  Sulfides _ 

Drv.c,,.  C  Orhr-r.  (  t  '  L  )  fp/1  -ir.  .  | 

^  , L-v ,  \/, ,|<t i  i,  (vo/i  £.1  /'■  ^<u: 


Temperatureu 


I 

iu 

Su 

Hi 


31 

ra 

& 


B 

I 


I 

Dpl 


VwWW 


V, 

>> 


1 


ENVIRONMENTAL  SAMPLING  DATA 

( Uae  thia  a  pm c#  for  mm  chan i  cm  l  imprint) 


B  v  OEWLUte  ONLY  .  |  g®^j 

sampling  siteT'  T~  ^TMr 
IDENTIFIER  D  1  1  L  19 

(AFR  19-7)  *>  /  I  <7  |U 

BASE  WHERE  SAMPLE  COLLECTED 


DATE  COLLECTION  BEGAN 

MAIL  ORIGINAL  £  7 

REPORTS - — 

TO  COPY  I  £)  3, 

(circ/e  if  — — — - 

changed)  COPy  2 


TIME  COLLECTION  BEGAN 
(24  hour  dock) 


SAMPLING  SITE^OESCR 

uJ-tTo 

COLLECJION  METHOD 

|3^rab 


l  7  4 

E  COLLECTED 

/C/C£>  (l 

CRlPTION  " 

£9TA 


IMl'lol 


QJ  COMPOSITE  „ 


ORIGINAL  0 

z- 

S'  2  P  OOiC  / 

Vjj  fjFr,  Tx  7? -lift 

COPY  \  Q 

1 

7^1  //d  m/1a 

WA  Off  //<4-  bf&J*  4/J/LMT  me 

COPY  2 

1 _ 

/  ^ 

r~rrrrr _ _ r  .'..ta.I'au - 

Pt  \A/) : 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A- ACCIDENT/ INCIDENT 
R-ROU  TINE/ PER  IODIC 


SIGNATURE 


C-COMPLAINT 

N-NPDES 


F.FOLLOWUP/CLEANUP 
O-OTW ER  (aped fy) 


j  _ i 


'  1  11  I  1  GROUP  A 

i  00900 

Hardness 

00610 

Ammonia  _ 

,  01045 

Iron 

Chemical  Oxygen  Demar?t?^° 

v  01051 

Lead 

00625 

ECjeldahl  Nitrogen 

~  55557“ 

Magnesium 

*~~~  00620 
Nitrate 

—  - - 01055" 

danganese 

(  00615 

Nitrite _ 

Mercury  71900 

Oil  &  Grease  00560 

Nickel  01067 

Organic  Carbon  00680 

Potassium  00937 

Orthophosphate  00671 

C  a  .  01147 

Selenium 

Phosphorus,  Total  00665 

01077 

Silver 

Sodium  00929 

SSHfel  GROUP  D 

Thallium  01059 

Cyanide,  Total  00720 

Zinc  01092 

Cvanide.Free  00722 

n 

11  1  1  1  GROUP  E 

GROUP  G 

Phenols 

Acidity,  Total  70508 

Alkalinity, Total  00410 

liiillla  GROUP  F 

Alkalinity,  Bicarbonate  ^0425 

Antimony  01097 

“  ~  71876 

Bromide 

Arsenic  01002 

Carbon  Dioxide  00405 

Barium  01007 

Chloride  00940 

Beryllium  01012 

Color  00080 

Boron  01022 

Fluoride  00951 

Cadmium  01027 

Iodide  71865 

Calcium  00916 

Odor  00086 

Chromium,  Total  01034 

Residue,  Total  00500 

Chromium  VI  01032 

„  01042 

V9PP.tr _ 

— 

R«i  die,  FUterablefTDS) 70300 
00530 

Residue.Nonfilterable 

ANALYSES  REQUESTED  (  check  appropriate  blocks ) 

00900 

less _ Residue.  Settleable 

01045  w  _  ,  .. 

_ Residue.  Volatile _ 

010S1 

Silica 

- CR5557 - 

esium  Specific  Conductance 

- UTTT5y  —  - 

anese  _  Sulfate 

ary _ 71900  Sulfite _ 

el _ 01067  Surfactants  -MBAS 

ssium  00937  Turbidity 


GROUP  T 
3  i  1(34 


GROUP  H 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

3Q420 

Heptachlor  Epoxide 

Lindane  36785 

Methoxychlor  ■iya8u 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-Silvex 

39760 

2,4,5-T 

39740 

!  Bromoform 

- J 

Bromodichloromethane 
Carbon  Tetrachloride  4 

- y 

Chloroform 

Chloromethane _ ^ 

Dibromochloromethane^ 

Methylene  Chloride  3‘ 

!  J 

Tctrachlo  ro  ethyl  co  e 
1.1,1-Trichloroethone 
Trichloroethylene  3 

g- 

Trihalom  ethanes 

3« 

PCBs  J 


COMMENTS 


iRcaidue.Nonfilterable  II  Sulfides _ 

7  h,  v*  j  -  V2.0.I 

’■//<■>  Vs  A -  Mth t».V  hOJJL  i 


GROUP  J 
00745 


ON  SITE  ANALYSES 


Flow 

Chlorine,  To^jiP60 

Dissolved 

u  00400 

PH _ 

Temoerature00010 


J.’-' 


5 


ENVIRONMENTAL  SAMPLING  DATA 


TIME  COLLECTION  BEGAN 
{24  hour  clock) 


MAIL 

ORIGINAL 

TO 

COPY  1 

(circle  If 
ch  singed) 

COPY  2 

n.v.um-nraT 

mmlm 


REASON  FOR 
SUBMISSION 


B1B0E1I 

rsmwmm 


BASE  SAMPLE  NUMBER 


km>mi 


GROUP  A 


A- ACCIDENT/INCIDENT  C-COMPLAINT  F-FOLLOWUP/CLEANUP 

R-ROU  TINE/ PER  IODIC  N-NPDES  O-OTHERfapeci/y.) 


ANALYSES  REQUESTED  (  check  appropriate  blocka ) 


00900 


Residue,  Settle  able 

50086 

Residue,  Volatile 

00505 

GROUP  T 


00625 

iCieldahl  Nitroeen 

- ms* 

Specific  Conductance 

BPISBE 

Nitrite 

00615 

Oil  &  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus,  Total 

00665 

Mercury 

71900 

Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

0«092 

GROUP  H 


mmmm 


GROUP  E 


32730 


GROUP  F 


Acidity,  Total 


Alkalinity,  Total 


Alkalinity ,  Bicarbon  a  te 


GROUP  G 


70508 


00410 


_ 00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

Boron 

Cadmium _ 

Calcium _ 

Chromium,  Total 
Chromium  VI 
Copper _ 


_ iCgppjpr  _ 

COMMENTS 

OiH  6< rn 


Carbon  Dioxide  uu^uo 


Chloride  00940 


Color  00080 

Fluoride _ 00951 

'  Iodide _ 

Odor _ 00086 

Residue,  Total _ 00500 

Rest  die,  Filterable/TOS) 70300 
00530 

Residue  .Non  filterable _ 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

39400 

2,4-D 

397301 

2,4,5-TP-Silvex 

39760 

2,4,5-T 

39740 

3210b 

Chloroform 

Chloromethane 

34418 

1  Methylene  Chloride 

34423 

Tetrachloioethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

GROUP  J 
00745 


ON  SITE  ANALYSES 


Parameter  Value 

Flow  50050 

Chlorine,  To^ff160 _ 

Dissolved  cM,[ 

„  00400 

P» _ 

Temperature000 10 _ 


mefkul  o'r' / 

l  ■  ewm-'  I 

ft' A  Hi  A 


Orno  i-,i  ^  CarL 

fces Sue,  Vola^ 


'■>'i  Cfc  O  £-P/  ■  j  ,5 ,  | 

'  i  c  c  \yoA  ~  ^  t  ll  - 


m 

ri 


m 

I 


■  < 

v  vv.v.v,v.y>j 


taaiour 


ENVIRONMENTAL  SAMPLING  DATA 


(1/99  thim  mpace  for  mechanical  imprint) 


0  3  b 


ESCRIPT  ION 


TIME  COLLECTION  BEGAN 
(24  hour  clock ) 


l  OLLE^' 

j21gr 


E^TION  METHOD 

GRAB  [J]  COMPOSITE  . 


MAIL 
REPORTS 

TO  [COPY  I 
(circle  if 


mMmmwm 

■33531331 — si 


BASE  SAMPLE  NUMBER 


ii 


A-ACCIDENT/INCIDENT 
R-ROU  TINE/ PER  IODIC 


C-COMPLAINT 

N.NPDES 


F-FOLLOWUP/CLEANUP 
O-OT  HER  (apacify) 


88SIIII 


GROUP  A 


00610 


eldahl  Nitrogen 


L  00615 

Nitrite _ 

Oil  St  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus.  Total 

00665 

ANALYSES  REQUESTED  (  check  approprimte  blocke) 


00900  I  ( 

iness  1  1  Residue, Settleable 


Residue.  Volatile 


Silica 


Surfactants  -MBAS 


GROUP  T 


Chloromethane 


liliill 


yanide.  Total 


GROUP  D 


00720 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

BHC  Isomers 


GROUP  H 


39340 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

GROUP  E 
32730 


Antimony 

Arsenic 

Barium 

Beryllium 

Boron _ 

Cadmium _ 

Calcium _ 

Chromium,  Total 
Chromium  VI 
.Copast _ 


GROUP  F 
01097 


COMMENTS  | 

,  ,1  f  Of?" 


fT)  OCJ  CT  f-if  y 

<  -  k7-‘  ;4  i  v,  ,  | 

l£/j  mu 

2752 


_ Acidity,  Total _ 

_ Alkalinity,  Total _ 

Alkalinity,  Bicarbonate 
17 

Bromide 

•2  Carbon  Dioxide 
2  Chloride 

2  Color 

_  _  Fluoride 

^ _ Iodide _ 

® _ Odor  _ 

_  Residue, Total _ 

^ _ Rest  <ki  e.  Filters  hie  f  TPS) 

2 

IResidue.Nonfilterable 

-IfVi  I  if  , 

,  l  I 


GROUP  G 
70508 
00410 
_ ,00425 


DDT  Isomers _ 

Dieldrin _ 

Endrin 
Heptachlor 
Heptachlor  Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

2.4.5- TP-Silvex 

2.4.5- T _ 


Sulfides 


GROUP  J 
00745 


ON  SITE  ANALYSES 
Parameter  Value 

Flow  50050 

Chlorine,  To^f*’0 _ 

Disaolved  _ 

„  00400 

PH _ 

Temperature®®®*®  _ 


Ot  /  f>  t'  1 1 


(  .  <  L. 

V  '/  .  t . 


,  tT  (J  :P/  'll"-  - 1 


I 


^  $ 

TV 


•ts  kN 

I 


ENVIRONMENTAL  SAMPLING  DATA 


fU««  (hi*  apac*  for  mechanic*!  imprint) 


IHETinEIiHKH 


IDENTIFIER 

(AFR  19-7 ) 


MAIL  ORIGINAL 

REPORTS  - 

TO  COPV  1 
(circle  if 

changed) 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


TIME  COLLECTION  BEGAN  COLLECTION  METHOD 

(24  hour  clock)  ir^fSn  in  1  I cn 


J^fGRAB  □COMPOSITE. 


lEESM* 


U5AP  HQniiA/YGOLT 


A-ACCIDENT/INCIDENT 
R-ROUTINE/PER  IODIC 


C-COMPLAINT 

N-NPDES 


F-FOLLOWUP/CLEANUP 
O-OTHER  (•pacify) 


mmmm\ 


■PiiMiiiWiii: 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  chock  appropriate  btocka) 


00900 


Residue.  Settleable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


iissiBssiBiiiaiii 


00615 

Kilnlc _  _ _ _ 

Oil  it  Grease 

00560 

Organic  Carbon 

00680 

Orthoohosohate 

00671 

Phosphorus,  Total 

00665 

nsiiii 


yanide, Total 


GROUP  D 


00720 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


imiiii 


iiiifl 


GROUP  E 


32730 


R 

■ 

m 

■ 

m 


Antimony 


Arsenic 


Barium 


Beryllium 


Boron 


admium 


Calcium 


Chromium.  Total 


Chromium  VI 


GROUP  F 


01097 


Aciditv, Total 


Alkalinity,  To  tal 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ _  00425 


Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Residue,  FilterablefTDSj 

,70300 

Residue.  Nonfilterable 

00530 

BHC  Isomers 


Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


Lindane 


Methoxychlor 


Toxaphene 


2,4-D 


2,4,5-TP-Silvex 


GROUP  H 


39340 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1,1  -Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

ON  SITE  ANALYSES 


Parameter 


Chlorine,  TolaP60 


Dissolved 


..  00400 


IMllflj 


GROUP  J 


00745 


IV 

% 

Ll'O 


ENVIRONMENTAL  SAMPLING  DATA 


(U»9  thia  apmce  for  macheni  cm  I  imprint) 


MAIL  ORIGINAL 

REPORTS  - 

TO  COPY  I 
(circle  if 
changed) 


SAMPLE  COLLECTED  B 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


ANALYSES  REQUESTED  (  cfiec k  appropriate  block*) 


00900 


Residue.  Settle  able 

50086 

gg 

Residue,  Volatile 

00505 

M 

L  00615 

Nitrite _ 

Oil  Ik  Grease 

00560 

Organic  Carbon 

00680 

00671 

Phosphorus,  Total 

00665 

m 

■I 

■I 


iiiiiii 


yanide.  Total 


GROUP  D 


00720 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


■■ . , . 

mmmm 


Antimony 


Arsenic 


Barium 


Beryllium 


Boron 


Cadmium 


Calcium 


Chromium,  Total 


Chromium  VI 


GROUP  E 


32730 


GROUP  F 


01097 


Acidity, Total 


Alkalinity,  Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ 0042S 


■ 

m 

■I 


Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue.Total 

00500 

ResiAie.FUterablefroS)70300 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

394001 

_ l 

2,4,5-TP-Silvex 

39760 

EXB9HMI 

39740 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

GROUP  J 

00745 


ON  SITE  ANALYSES 


Flow  3W3U 

Chlorine,  TotSP60 
Dissolved 
pH  00400 

Temperatur^^^ 


1. 


m 


ENVIRONMENTAL  SAMPLING  DATA 

(Vmo  thim  apace  for  mmchmnicmt  imprint) 


9l)tk  un  OMU 


SAMPLING  SITE  ^  /  EH 

"Mvw  rAi  1714b* 

BASE  WMWtE  SAJlPLE  COLLECTED 


MttriyM  „ 

Sampling  siTEydfescRL 


DATE  COLLECTION  BEGAN 


TIME  COLLECTION  BEGAN 
(24  hour  dock)  i  >  , 


COLLECTION  METHOO 

[Jl^AB  [^COMPOSITE. 


MAIL 

REPORTS 

TO 

(circle  if 
chan  god) 


ORIGINAL 

Z-  ? 

<|  USAT  O eft L 

mr  /w 

TX  7?; 

ir.^r 

COPY  t  () 

LMillAEHdA 

//4^/£  oft  /AZr 

MtfnA* 

'  Ajrfq  jii  4 

COPY  2 

r 

r  ^  '  \ 

IOLLECTED 

_-J2^ 

BY  ('iVApia.G 

rede^AFSC  ) 

-l_£> - 

signature  .  . 

y-  A&.^nnul', tx. , 

AUTOVON 

REASON  FOR 
SUBMISSION 


A-ACCIDENT/INCIDENT 
R.ROUTINE/ PERIODIC 


C-COMPLAINT 

N-NPDES 


F.FOLLOWUP/CLEANUP 

O-OTMERfapeci/y; 


BASE  SAMPLE  NUMBER 


[¥  Q  1  Ur  7^  •  cr;. 


ANALYSES  REQUESTED  (  Chock  appropriate  bloc  km ) 


1  I  1  M  1  1 

GROUP  A 

Hardness 

00900 

Residue.  Settleable 

50086 

vrr 

felSiSffeUi 

GROUP  T 

LUmi _ 

Iron 

01045 

)L 

Residue,  Volatile 

00505 

Bromoform 

32104 

,X  Chemical  Oxveer 

~  00340 

Demand 

Z  Lead 

01051 

Silica 

00933 

32101 

Bromo  dichiorome  thane 

Kjeldahl  Nitrogei 

00625 

n 

00927 

Magnesium 

00095 

Specific  Conductance 

"T  :  ITT  ^  .  32102 

Carbon  Tetrachloride 

00620 

Nitrate 

- 01U55” 

Manganese 

- - DIM 

Sulfate 

Chloroform 

37T05" 

„  00615 

Kitntc _ 

Mercury 

71900 

Sulfite 

00740 

Chloromethane 

34418 

V  Oil  &  Grease 

00560 

Nickel 

01067 

Surfactants  -MBAS 

38260 

Dibromochloromethane32105 

V  Dream  c  Carbon 

00680 

Potassium 

00937 

Turbidity 

00076 

Methylene  Chloride  34423 

Orthophosphate 

00671 

Selenium 

01147 

Tetrachloroethyl 

ene  34475 

PhosDhoms.Total  00665 

Silver 

01077 

1 , 1 ,  1-Trichloroethane  34506 

Sodium 

00929 

iSH]  group  » 

Trichloroethylene  39180 

S  '  f-FFi  1 

GROUP  D 

Thallium 

01059 

BHC  Isomers 

39340 

Trih  alom  e  th  an  es 

82080 

Cyanide,  Total 

00720 

)<Zinc 

01092 

Chlordane 

39350 

PCBs 

39516 

Cvanide.Free _ 

00722 

DDT  Isomers 

39370 

| 

Dieldrin 

39380 

t  \  GROUP  E 

J§  f  ’I~T  I  1  GROUP  G 

Endrin 

39390 

Phenols 

32730 

Acidity, Total 

70508 

Heptachlor 

39410 

L 

Alkalinity,  Total 

00410 

Heptachlor  Epoxide 

394  50 

i  IOT 

GROUP  F 

Alkalinity,  Bicarbonate 

00425 

Wane  35782 

Antimony 

01097 

Bromide 

7l8?0 

Methoxychlor  'iy48U 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Toxaphene 

39400 

Barium 

01007 

Chloride 

00940 

2,4-D 

39730 

ON  SITE  ANALYSES  f 

Beryllium 

01012 

Color 

00080 

2,4,5-TP-Silvex 

39760 

Parameter 

Value 

Boron 

01022 

Fluoride 

00951 

2,4,5-T 

39740 

Flow  50050 

mgd 

Cadmium 

01027 

Iodide 

71865 

Chlorine,  TofilP60 

mg/i 

Calcium 

00916 

Odor 

00086 

Dissolved 

mgil 

Chromium,  Total 

01034 

Residue,Total 

00500 

pH  00400 

units 

Chromium  VI 

01032 

Residue;  Filter*  bleCTUS 

70300 

u 

PIlLill'J  GROUP  J 

Temperature00010 

°c 

Z  Conner 

01042 

1 1  Residue. Nonfilterable 

00530 

00745 

COMMENTSy&trfL 

44 

u4 .  n/Z'fJJw-i 

koQ 

t 

^  yfo  ^oSA 

-  eT/f 

t  ’  r  (  . 

54/  •/ 

1/7  l 

-  itfi  1*0) 

Pb 

N,  ■  f  'fi  m ' 

">  .  A  *9  /  $  ! 


Iw 


jKJ 


» 


fci'JS 


I 


i 


K««»S»S»S 


v.S'-A.V' 


sw 


Rift 


gf 


II 


•-v-  A 


—  .v.  .vj*/  Hfl  V,  W  Kf  >L".  IL’  Kfl  VJl'M  nw.v.' 


ft 


MAIL 

REPORTS 

TO 

fcircfa  1/ 
c/im|«d) 

ORIGINAL 

0 

5 

3 

D5/»c  (XHL/T55  firc^ks  flffiftX 

COPY  1 

o 

3 

J. 

% 

Cbt\f  HG/T), A AJbOtr  if 56^1  SWftvAp  M6Bf/ni  Q20- 

COPY  2 

s 

ENVIRONMENTAL  SAMPLING  DATA 


(Umm  thim  mpoco  lor  mochmnicml  imprint) 


DATE  COLLECTION  BEGAN 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


§§ 

J 

BASE  WHERE  SAMPLE  COLLECTED 


ft 


SeJJf'icfqc  f\AlG  &a$c. 

SAMPLING  SITE/ DESCRIPTION  - 


A/Z.Z.  SoiAhuJC.'^f  L&sr~>d  f  i  If 


COLLECTION  METHOD 
J^^jGRAB 


HOURS 


SAMPLE  COLLECTED  BY  ( Nomo,GrodoPAFSC  ) 


SIGNATURE 


AUTOVON 


REASON  FOR 
SUBMISSION 


A-ACCIDENT/INCIDENT 
R-ROU  TINE/ PERIODIC 


BASE  SAMPLE  NUMBER 


%\m  mzB 


C-COMPLAINT 
N-NPDES 
~W: 


■I 

iK  ai 


F-FOLLOWU P/CLEAN UP 
O-OTHER  (mpeciiy) 

mm- 


: 


ANALYSES  REQUESTED  (  chock  appropriate  blocko) 


1 

ttttt 

GROUP  A 

Hardness 

00900 

Residue.  Settleable 

50086 

GROUP  T 

00610 

Iron 

01045 

Y 

Residue.  Volatile 

00505 

Bromoform 

35H5T1 

* 

Chemical  Oxygen 

00340 

Demand 

* 

Lead 

01051 

Silica 

T5555T 

jmr\ 

Bromodichloromethane  ] 

00625 

Kjeldahl  Nitrogen 

Magnesium 

M$27 

Specific  Conductance 

0()  09  5 

Carbon  Tetrachloride 

32102 

N  itrate 

00620 

danganese 

01055 

Sulfate 

(1094^ 

Chloroform 

32106 

00615 

Mercury 

71900 

Sulfite 

00740 

Chloromethane 

34418 

* 

Oil  (k  Grease 

00560 

X 

Nickel 

01067 

Surfactants  -MBAS 

38260 

Dibromochloromethane^1^5  | 

£ 

Organic  Carbon 

00680 

Potassium 

00937 

Turbidity 

00076 

Methylene  Chloride 

34423 

OrthoDhoSDhate 

00671 

_ 

Selenium 

01147 

Tetrachloroethylene 

34475 

Phosphorus.  Total  00665 

I] 

Silver 

01077 

1,1, 1-Trichloroethane 

34506 

Sodium 

00929 

P 

*  i'll  n  GROUP H 

Trichloroethylene 

39180 

TTfiT 

GROUP  D 

Thallium 

01059 

BHC  Isomers 

39340 

Trihalomethanes 

82080 

Cyanide,  Total 

00720 

% 

Zinc 

01092 

Chlordane 

39350 

PCBs 

39516 

Cyanide.  Free _ 

00722 

DDT  Isomers 

39370 

Dieldrin 

39380 

S, 

GROUP  E 

% 

.  1  l’  I  I  J  GROUP  G 

Endrin 

39390 

s 

Phenols 

32730 

Acidity, Total 

70508 

Heptachlor 

39410 

Alkalinity,  Total 

00410 

Heptachlor  Epoxide 

39420 

1 

H  1  1  !  1 

GROUP  F 

Alkalinity,  Bicarbonate 

00425 

Lindane 

19757 

Antimony 

01097 

Bromide 

TTSTiT 

Methoxychlor 

3y48u 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Toxaphene 

39400 

Barium 

01007 

Chloride 

00940 

2,4-D 

39730 

ON  SITE  ANALYSES  j 

Beryllium 

01012 

Color 

00080 

2,4,5-TP-Silvex 

39760 

Parameter 

Value 

Boron 

01022 

Fluoride 

00951 

2,4,5-T 

39740 

Flow  50050 

mgd 

Cadmium 

01027 

Iodide 

71865 

Chlorine,  TofalP60 

mg/1 

Calcium 

00916 

Odor 

00086 

Dissolved 

mgtl 

s 

Chromium,  Total 

01034 

Residue,  Total 

00500 

pH  00400 

units 

Chromium  VI 

01032 

R«*idie,Filterablef7ES)70300  ||| 

iL£!lLO  group  j 

Temperature00010 

°c 

x 

Sacas,  l _ 

01042 

Residue.  Nonfilterable 

00530 

Sulfides 

00745 

QJi  cl  cPm  Jjr%.  I 


<VC  form 
Mr  JAN  si 


2752  ~rry 

C/xa  crrrv*  <- 


■rt?r\  ztl-  2. 
tf<\  Z'K  l 
f/'fi  zzo-t 


On<^-ri  (Tr-cj  /  s,  |  >• 

\/OA  /f'rs.do*.  Ltiot  <-dtLPf\uO*<*>c 

too  Zro  Sosa 

i,?ft  251.  Z 


L i.e>  <J 
yiock^e  ?!  f\  2V9,  j 
e_  r'  /J ft  ZX  7  .  / 


Kii 


V. 


ft 


5S 


v> 

8g 


.V. 


ft 

ft 


ft 


V' 

ft 


.Vv 


ft 

S3 

> 

r,V 

'V 

W?-' 

ft 

ft 

ft 

si 

ch 

ft 

'<n 

K 

ft 

ft' 

K:| 

ft 

Si 

v./AV-Vi.  -.a  v-v-v-  v>  ■ 


F79 


iVW 


,  J ‘i.r«  ,Q.»  tJJJjAU 


iKi 


ENVIRONMENTAL  SAMPLING  DATA 


(Use  this  ipic«  lor  mechanic*/  Imprint) 


only 


MAIL 
REPORTS 

TO  COPY  1 
(circle  if  — — - 

chanrfad)  COPY  2 


SAMPLE  COLLECTED  BY  ('/Vama.Grada^AFSC  ) 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A-ACCID  ENT/INCIDENT 
R-ROU  TINE/  PERIODIC 


C-COMPLAINT 

N.NPDES 


F-FOLLOWUP/CLEANUP 
O-OT  H  E  R  ( specify) 


WL  IS  W5m 

~ ■  , '  6*HL  P»  ,> 

_ .  A  _ »■  '  *  _ !•>..  M  '  *■*?,, 

f 

t 

§f| ! 

a 

1  - 

group  a 


00610 


ANALYSES  REQUESTED  (  check  appropriate  blocks) 


00900 


Residue.  Settleable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


0625 

r  T  00927  r  00095 

|  {Magnesium  j  Specific  Conductance 

■El 

SEES 

il  &  Grease 


anic  Carbon 


niBftiii 


yanide, Total 


GROUP  D 


00720 


JJickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


GROUP  E 


32730 


GROUP  F 


■■■■111 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI  *  01032 

01042 

Acidity, Total 


Alkalinity, Total 


Alkalini  ty ,  Bicarbon  a  te 


GROUP  G 


70508 


00410 


_ 00425 


Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


32106 

Chloroform 

Chloromethane 

34418 

Dibromochloromethane32105  I 

Methylene  Chloride 

34423 | 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82040 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Residue,  Filterable  (  TDS ) 

70300 

Methoxychlor 

Toxaphene 

39400 

ON  SITE  ANALYSES 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine.  TofSP60 


Dissolved 


pH  00400 


Sulfides 


GROUP  J 


00745 


COMMENTS  (T)e£h0C*  cf 

O^G  ZPn  0 


-ec-  fwfl  ui5'  / 


1 

m 


af  rrr  2752 

u" 

JAN  91 

r~ 

V- 

I 

V, 

V, 

- mmm  ’J 

ENVIRONMENTAL  SAMPLING  DATA 


(Uaa  thia  tpact  for  machmnicat  imprint) 


zn  (* 


BASE  WHERE  SAMPLE  COLLECTED 

d 


5 


/?  CUUL 


ORIGINAL 


COPY  1 


COPY  2 


SAMPLE  COLLECTED  BY  (  P/mmatGrmdOpAFSC  ) 


mmmm 
mmmm 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A*ACCIDENT/ INCIDENT 
R-ROU  TINE/ PER  IODIC 


C-COMPLAINT 

N-NPDES 


F-FOLLOWUP/CLEANUP 
O-OT  H  E  R  (apaci  fy) 


iSHMM 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  chick  appropriate  btocke) 


00900 


Residue,  Settieable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


Oil  Ik  Grease 

00560 

Organic  Carbon 

00680 

Orthopho  sph  a  te 

00671 

Phosphorus,  Total 

00665 

Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

1 

Thallium 

01059 

iZinc 

01092 

Surfactants  -MBAS 


iMiiii 


GROUP  H 


mmmm 


m 

■II 

r  %  W#  W??  I 


Antimony 


Arsenic 


GROUP  E 


32730 


*11111 


Acidity,  Total 


GROUP  G 


70S08 


GROUP  F 


01097 


01002 


Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,Total 

01034 

Alkalinity, Total 

00410 

Alkalinity,  Bicarbonate 

00425 

Bromide 

718^0 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Rest  Are,  Filters  bier  70S) 

70300 

Residue. Nonfilterable 

00530 

BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

sum 

Methoxychlor 

Toxaphene 

39400 

jUEH""’'' 

2,4,5-TP-Silvex 

39760 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

ON  SITE  ANALYSES 


Parameter 


Flow  50050 


Chlorine,  TofOP60 


Dissolved 


„  00400 


Sulfides 


GROUP  J 


00745 


ENVIRONMENTAL  SAMPLING  OATA 


(Umm  thim  space  tor  machmnicrni  imprint) 


MAIL 
REPORTS 

TO  (COPY  I 
( dret a  it 
changed) 


SAMPLE  COLLECTED  BY  (  Name, Grade  ^  FSC  ) 


REASON  FOR 
SUBMISSION 


A-ACC  ID  ENT/ INCIDENT 

C-COMPLAINT 

F-FOLLOWUP/CLEANUP 

R-ROUT INE/ PER  IODIC 

N-NPOES 

O-OTH  ER  (apacity) 

BASE  SAMPLE  NUMBER 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  chock  appropriate  block*) 


00900 


140  1 

01051 

_  1- 

Lead 

Residue,  SetUeable 


Residue,  Volatile 


Silica 


GROUP  T 


iflEHHfflHBiill 


0,  \  Grease 


c  Carbon 


Orthophosphate 


hosphonis.  Total 


Lfl! 


picket 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


GROUP  H 


Antimony 


Arsenic 


Barium 


Beryllium 


Boron 


Cadmium 


Calcium 


Chromium,  Total 


Chromium  VI 


GROUP  F 


01097 


Acidity, Total 


Alkalinity,  Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ ,00425 


Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Rtsidie,  F liters  biei'7Di\ 

1 70300 

Residue.Nonfilterable 

00530 

BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-Silvex 

39760 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1,1-TrichIoroethane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

ON  SITE  ANALYSES 


Parameter 


Flow 


Chlorine,  TofflP60 


Dissolved 


u  00400 

pH 


GROUP  J 


00745 


■fa 


ENVIRONMENTAL  SAMPLING  DATA 


(Vae  thia  apmca  tor  mechanical  imprint) 


jnwM 


MAIL 
REPORTS 

TO  (COPY  1 
(circle  tt 
changed) 


SAMPLE  COLLECTED  BY  ( Nmma.Grada^iFSC  ) 


REASON  FOR 
SUBMISSION 


A-ACCIDENT/INCIDENT 

C-COMPLAINT 

F-FOLLOWUP/CLEANUP 

R-ROUT  INEZ  PERIODIC 

N-NPOES 

O-OTHER  (epecity) 

BASE  SAMPLE  NUMBER 


GROUP  A 


00610 


ANALYSES  REQUESTED  (  Check  appropriate  block*) 


00900 

lness  !  Residue,  Settleable 


Residue.  Volatile 


GROUP  T 


ieldahl  Nitrogen 


l  00615 

Mitrite 

Oil  Si  Grease 

00560 

Organic  Carbon 

00680 

OrthoohoSDhate 

00671 

Phosphorus.  Total 

00665 

Mercury 

71900 

Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


GROUP  H 


GROUP  F 


Acidity,  Total 


Alkalinity,  Total 


Alkalinity.Bicarbonate 


GROUP  G 


70508 


00410 


. 00425 


m 

fi 

s 

■ 

Q 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium, Total 

01034 

Chromium  VT 

01032 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Residue,  FilterablefTDS; 

,70300 

Residue.  Nonfilterable 

00530 

BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

39782 

Methoxychlor 

Toxaphene 

39400 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1 , 1 , 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihaiomethanes 

82080 

GROUP  J 


00745 


j  ON  SITE  ANALYSES 

Parameter 

Value 

Flow  50050 

mgd 

Chlorine,  To^tf60 

mg/1 

Dissolved 

_ 

pH  00400 

iiaan 

°c 

<(  Crv\&7~>^-^t  ’  '  f  l''/'  c-t 

c.  frA&'i  /  f  /Jn  ZTi-? 


1*1  4* A  I'lI'i  i*l  |U  >**•  tw i 


i  » •*.**! 


ENVIRONMENTAL  SAMPLING  DATA 

(Use  this  space  tor  mechanical  imprint) 


I  DATE  COLLECTION  BEGAN 


as 

»i°5l  f.Al 

(24  , 

i 

ORIGINAL  0)  2-^5 

C0PY’  n  3? 

to  | 

COPY  2 

P 

m 

TIME  COLLECTION  BEGAN 

<341°*>C&£) 


rempaorts  °-g,G-lNAL-  Q.15-Jl\L-U- 

|cop^  *  r  II  n _ 

SAMPLE  COLLECTED  BY  ( N  ame  f  Grade  ,AF  SC ) 


I  <■&**&*>  im  *  :  :%#• -A  v :  b*  \  m 

m . ::  . ■■ -2  ill  t-  Ja 

'?Jfgy,W  1013  [7  MM  A  [  , 

BASE  WHERE  SAMPLE  COLLECTED 


S  AMP  L I  tip  site  DESCRIPTION 

f/j  )  lArndJ<JJ 

Collection  method 

L&T®rab  n  composite. 


SIGNATURE 


Ms  |3l 

:voJL, _ 

\  a?  U)<L 


REASON  FOR 
SUBMISSION 


A-ACCIDENT/ INCIDENT 
R-ROUT  IN  E/PER  IODIC 


C-COMPL  AINT 
N-NPDES 


F.FOLLOWUP/CLEANUP 
O-OTHER  (specify) 


BASE  SAMPLE  NUMBER 


Kbm&m..  .air-—  _ J 

ANALYSES  REQUESTED  (  check  appropriate  blocks) 


IliHHl  GROUP  A 

00900 

Hardness 

00610 

Ammonia 

01045 

Iron 

00340 

Chemical  Oxygen  Demand 

0062S 

Kjeldahl  Nitrogen 

* 

01051 

Lead 

;  0092? 

Magnesium 

r -  - 006'3S" 

Nitrate 

"  (111155 

Manganese 

00615 

Nitrite _ 

M  71900 

Mercury 

Oil  k  Grease  00560 

t 

Nickel  01067 

Organic  Carbon  00680 

Potassium  00937 

Orthophosphate  00671 

Selenium  01147 

Phosphorus.  Total  00665 

C-.  aa  01077 

Silver 

c  ..  00929 

Sodium 

GROUP  D 

Thallium  01059 

Cyanide,  Total  00720 

X 

Zinc  01092 

Cvanide.  Free  00722 

1  P$'  .1  1  GROUP  E 

m 

1  l  l  GROUP  g 

Phenols  32730 

Acidity, Total  70508 

Alkalinity, Total  00410 

f  J  1  I  J  GROUP F 

Alkalinity,  Bicarbonate  00<*25 

Antimony  03097 

Arsenic  01002 

Carbon  Dioxide  00405 

Banum  01007 

Chloride  00940 

Beryllium  01012 

Color  00080 

Boron  03022 

Fluoride  00951 

Cadmium  01027 

Iodide  71865 

Calcium  00916 

Odor  00086 

Chromium,  Total  01034 

D  .  -  f  .  00500 

Residue,  Total 

Chromium  VI  01032 

Resj  dte,  FUteTablerTTOS) 70300 

„  01042 

Cooper 

00530 

Residue. Non  filterable 

Residue,  Settleable 
Residue,  Volatile 

Silica _ 

Specific  Conductance 
Sulfate 

Sulfite _ 

Surfactants  -MBAS 
Turbidity  _ 


GROUP  T 
32104 


GROUP  H 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide  39420 

Lindane 

39782 

- 744X0 

Methoxychlor  o^hoo 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-Silvex 

39760 

2,4,5-T 

39740 

Bromoform 

- T. 

Bromodichlorome  thane 
Carbon  Tetrachloride  4 

Chloroform 

"  J, 

Chloromethane _ 

Dibromochloromethane^ 

3, 

Methylene  Chloride 
Tetrachloroethylene  3‘ 
1,1,  1-Trichloroethane  3< 
Trichloroethylene  3‘ 

—  g' 

Trihalomethanes 
PCBs  ^ 


Sulfides 


GROUP  J 

007  45 


ON  SITE  ANALYSES 


Flow _ 

Chlorine,  Tofffi160 

Dissolved 

„  00400” 

pH _ 

.  00010 

Temperature  1 


COMMENTS  &<3t 

VO  A  (cO)  n-ooz. 

'on  osk  <rn  ‘vo&v- 


"  * <//<- /  pk#**eo  err.  VZO  -  /  I — 
w  m,i  ‘o  , 

'Ko^c.  f/A  /  Ct^tyrn^-^  £  fA  ZJ 5  >  / 

at  ^  1  u*d 


s  *  r 


« 


& 


;| 

\i 

[si 


ENVIRONMENTAL  SAMPLING  DATA 


(Umm  thia  «pac«  tor  machanical  imprint) 


,  Q*LY 


MAIL 
REPORTS 

TO  COPY  1 
('circle  if  " 
c hmnfd)  COPY  2 


SAMPLE  COLLECTED  BY  ( Nama,GradapAFSC ) 


IFSRHE 

IRIESBini 


TIME  COLLECTION  BEGAN 

/T6c5 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A*ACC  ID  ENT/I  NCI  DENT 
R-ROUT  IN  E/ PER  IODIC 


C-COMPLAINT 

N-NPDES 


F-FOLLOWUP/CLEANUP 
O-OT  H  E  R  ( specify.) 


ANALYSES  REQUESTED  (  chock  appropriate  blocka) 


00900 


Residue,  Settleable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


Oil  <k  Grease 

00560 

Organic  Carbon 

00680 

Orthoohosohate 

00671 

Phosphorus,  Total 

00665 

N  ickel 

01067 

Potassium 

00937 

jSelenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


ifilfiii 

isssr 


GROUP  E 


32730 


GROUP  F 


Acidity,  Total 


Alkalinity, Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ ..00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI 

01032 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

RSAiriie,  Filter*  blei'TDS] 

,70300 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor  ^ 

Toxaphene 

39400 

2,4,5-TP-Silvex 

39760 

ISSSESSSSfiiii 


32106' 

Chloroform  | 

Chloromethane 

34418 

D  ibromo  ch  lo  rome  th  an 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1,1  -Trichloroe  thane 

34506 

Trichloroethylene 

39180 

Trih  alometh  an  es 

82080 

ON  SITE  ANALYSES 


Flow  ’UU3U 


Chlorine,  TofiilP60 


Dissolved 


pH  00400 


L  <7  SPt)<z 

« I 


Ckrcrry^^  CfAZJS'l 

if  A  ,  / 


ENVIRONMENTAL  SAMPLING  DATA 


i 


1 


as 


!» 


5» 


61 


I 

B 


$ 


* 


v 


V  1 

W 


3* 


(!/«•  t/»i«  apac*  /or  si«dim/c«l  imprint.) 


DATE  COLLECTION  BEGAN 


l&CTTai/A 


MAIL 
REPORTS 
TO 
(circle  if 

changed) 


ORIGINAL 

0 

COPY  1 

0 

COPY  2 

TIME  COLLECTION  BEGAN 
(24  hour  clock) 


L,;._ 


BASE  WHERE  SAMPLE  COLLECTED 


SAMPLI 


_ IftMG  .6a m 

*uto  site  description 

iuLAgaa  (JOq 


_ _  Ua^dfiTT 

iuuggG?  (JOatgA 


HOURS 


COLLECTION  METHOD 

(£7=fGRAB  □  COMPOSITE. 

ds/ap  oirf  l/  TSS  hacks  ,TX  7?  36 


»>W  UQniAK/(b  D?.T 


SAMPLE  COLLECTED  BY  ('N«ne,Grad«^tFSC; 


A cji.  > 


SIGNATURE 


AUTOVON 


REASON  FOR 
SUBMISSION 


A- ACC  ID  ENT/INCIDENT 
R-ROU  TINE/ PERIODIC 


BASE  SAMPLE  NUMBER 


3E30’ 


C-COMPLAINT 

N-NPDES 

-m. 


F-FOLLOWUP/CLEANUP 
O-OTHER  (specify) 


ANALYSES  REQUESTED  (  chock  appropriate  btocka ) 


1 

:f  j  J  | 

GROUP  A 

Hardness 

00900 

Residue,  Settleable 

50086 

i 

i'.  Li  I  -J  GROUP  T  | 

Ammonia 

00610 

Iron 

01045 

S 

Residue,  Volatile 

00505 

Bromoform 

32164  j 

& 

00340 

Chemical  Oxygen  Demand 

& 

Lead 

01051 

Silica 

06453 

32161 

Bromodichloromethane  j 

0062S 

Kieldahl  Nitrogen 

Magnesium 

00957 

Specific  Conductance 

0009 S 

Carbon  Tetrachloride 

32102 

Nitrate 

OTS21T 

Manganese 

olo55 

Sulfate  XJf 

■(JU945" 

Chloroform 

32 106 

Nitrite 

00615 

Mercury 

71900 

K 

Sulfite 

00740 

Chloromethane 

34418 

Oil  h  Grease 

00560 

a 

N  ickel 

01067 

Surfactants  -MBAS 

38260 

Dibromochloromethane^*0^  | 

Organic  Carbon 

00680 

Potassium 

00937 

Turbidity 

00076 

Methylene  Chloride 

34423 

o  v  u  ^  00671 

OrthoDhosnhate 

Selenium 

01147 

Tetrachloroethylene 

34475 

Phosphorus.  Total  00665 

Silver 

01077 

1,1, 1-Trichloroethane 

34506 

Sodium 

00929 

H 

|  |  j  Lj  GROUP  h 

Trichloroethylene 

39180 

i 

TTxii 

GROUP  D 

Thallium 

01059 

BHC  Isomers 

39340 

Trih  alometh  an  es 

82080 

Cyanide,  Total 

00720 

Zinc 

01092 

Chlordane 

39350 

PCBs 

36slfi' 

Cyanide.  Free 

00722 

DDT  Isomers 

39370 

Dieldrin 

39380 

B 

Wt 

ill  J  - 

GROUP  E 

n 

ilpift  M  GROUP  G 

Endrin 

39390 

A 

Phenols 

32730 

Acidity,  Total 

70508 

Heptachlor 

39410 

L 

Alkalinity, Total 

00410 

Heptachlor  Epoxide 

36420 

m 

Mil 

GROUP  F 

Alkalinity,  Bicarbonate 

Lindane 

39782 

Antimony 

01097 

Bromide 

71670 

Methoxychlor 

'3^80- 

Arsenic 

01002 

Carbon  Dioxide 

00405 

Toxaphene 

39400 

Barium 

01007 

Chloride 

00940 

2,4-D 

39730 

ON  SITE  ANALYSES  j 

Beryllium 

01012 

Color 

00080 

2,4,5-TP-Silvex 

39760 

Parameter 

Value 

Boron 

01022 

Fluoride 

00951 

2,4,5-T 

39740 

Flow  50050 

mgd 

X 

Cadmium 

01027 

Iodide 

71865 

Chlorine, TofsilP60 

mg/t 

Calcium 

00916 

Odor 

00086 

Dissolved 

mgil 

X 

Chromium,  Total  01j34 

Residue, Total 

00500 

u  00400 

pH 

units 

Chromium  VI 

01032 

Resi  die,  FUterablerTDS) 70300 

5  * 

«  11  1  11  group  j 

Temperature000*0 

« 

°C  | 

>L 

Conner 

01042 

Residue.  Non  filterable 

00530 

Sulfides 

00745 

__j 

Olr  G  IPI*  U  (g  , 


od 

i. r 

mo ,/ 


¥ 


CoO  Srozo?* 
ro  c  spa  m *?•> 


V^A  wn-koi 

codUvv.1. >>'  ipp  ai3 ,z. 
CcmAT^yJ.  i  PA  Z  1  o  ■  I 


AF 


FORM 
JAN  81 


2752 


sSTjupAr, 


(  god  A  ^-3^.7.  Ch^coTmuxrvT  tP  A  Z.I V  ■  i 
N'Jvd  IP  A  W,i  iP/Al  tf?.j 


7  "6 


ENVIRONMENTAL  SAMPLING  DATA 


(Vaa  thia  apaca  tor  mm  chan  i  cm  t  imprint) 


s  mm  mi 


DATE  COLLECTION  BEGAN 


TIME  COLLECTION  BEGAN 
(24  hour  clock) 


MAIL 
REPORTS 

TO  COPY  1 
(circle  it  " 
changed)  COPY  2 


SAMPLE  COLLECTED  BY  (NamatGradapAFSC ) 


i  msm 
las  mm 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


A-ACC I  DENT/ INCIDENT 
R-ROUT  IN  E/  PERIODIC 


C-C0MPLA1NT 

N.NPDES 


F-FOLLOWU P/CLEANUP 
O-OTHER  (apocity) 


ANALYSES  REQUESTED  (  chock  appropriate  blocka) 


00900 

iness  I  Residue.  Settleable 


GROUP  T 


1  00615 

nitrite  .  _  _ 

Oil  Ik  Grease 

00560 

Organic  Carbon 

00680 

Orthophosphate 

00671 

Phosphorus,  Total 

00665 

Picket 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Chloromethane 


iisasjEHSESsas 


Antimony 


Arsenic 


Barium 


Beryllium 


Boron 


Cadmium 


Calcium 


Chromium,  Total 


Chromium  VI 


GROUP  F 


01097 


01002 


01007 


01012 


01022 


01027 


00916 


01034 


Acidity,  Total 


Alkalinity,  Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


-  00425 


Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Re$i4ie,FUterablefTDS) 

70300 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

39400 

2,4,5-TP-Silvex 

39760 

Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroe  thane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

ON  SITE  ANALYSES 


Parameter  IValue 


50050 


Flow 


Dissolved 


00400 


•r.  y.v.v: 


ENVIRONMENTAL  SAMPLING  DATA 


(Urn*  thi»  m pm  cm  t or  mrnc/*mnicmi  imprint) 


mail  original 

REPORTS  - — - 

TO  (COPY  1 
(circlm  ii 
chmngmd) 


SAMPLE  COLLECTED  BY  ( Nmme,GrmdmrAFSC  ) 


1 500EE 

\mmm 


REASON  FOR 
SUBMISSION 


A- ACC  ID  ENT/ INC  IDE  NT 

C-COMPLAINT 

F-FOLLOWUP/CLEANUP 

R-ROUTINE/ PERIODIC 

N-NPDES 

O-OT  H  E  R  (apmcify) 

BASE  SAMPLE  NUMBER 


ANALYSES  REQUESTED  (  check  appropriate  block a) 


00900 


Residue.  Settleable 

50086 

Residue,  Volatile 

00505 

GROUP  T 


il  Si  Grease 


ic  Carbon 


Mercury 

71900 

Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Thallium 

01059 

Zinc 

01092 

Chloromethane 


Surfactants  -MBAS 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1,1, 1-Trichloroe  thane 

34506 

Trichloroethylene 

39180 

■ESSSBSaSBHBI 


Antimony 


Arsenic 


Barium 


Beryllium 


Boron 


Cadmium 


Calcium 


Chromium,  Total 


Chromium  VI 


GROUP  F 


01097 


Acidity, Total 


Alkalinity,  Total 


Alkalinity,  Bicarbon  ate 


GROUP  G 


70508 


00410 


_ *00425 


Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue, Total 

00500 

Residue,  Filterable(7DS) 

1 70300 

Residue.  Nonfilterable 

00530 

Chlordane 


DDT  Isomers 


Dieldrin 


Endrin 


Heptachlor 


Heptachlor  Epoxide 


Lindane 


Methoxychlor 


Toxaphene 


2,4-D 


2,4, 5- TP -Sil  vex 


ON  SITE  ANALYSES 


397601  Parameter 


Flow  50050 


Chlorine,  TofiP60 


Dissolved 


00400 


AF  ro"M  2752 

Mr  JAN  SI 


i  Va? 


I 


ENVIRONMENTAL  SAMPLING  DATA 


(ZJme  thia  apace  tor  mechanical  imprint) 


COLLECTION  METHOD 


COMPOSITE  . 


MAIL 

REPORTS 

TO 

ORIGINAL 

COPY  1 

(circle  it 
c hanged) 

COPY  2 

SAMPLE  COLLECTED  BY  ( Namo.Gradm^AFSC ) 


REASON  FOR 
SUBMISSION 


SIGNATURE 


A-ACC1DENT/  INCIDENT 

C-COi4PLAINT 

F-FOLLOWUP/CLEANUP 

R.ROUTINE/PER  IODIC 

N-NPDES 

O-OTHER  (apacity) 

BASE  SAMPLE  NUMBER 


rnmmmm  vl  '■?  St  €-  IS  "M  S  ® ; 
«|lf  fef «; .  r m 


GROUP  A 


00610 


ANALYSES  REQUESTED  f  check  appropriate  blocka) 


00900 


Residue.  Settleable 

50086 

Residue.  Volatile 

00505 

fit 


GROUP  T 


L  006is 

Oil  tk  Grease 

00560 

Organic  Carbon 

00680 

Orthoohosohate 

00671 

Phosphorus,  Total 

00665 

Chloromethane 


Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

1  Thallium 

01059 

Zinc 

01092 

Surfactants  -MBAS 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1 , 1 , 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

Trihol  ora  ethanes 

82080 

MMflC 

If 

■ _ 

iilSli 


GROUP  E 


32730 


GROUP  F 


Acidity,  Total 


Alkalinity ,  Total 


Alkalinity  .Bicarbonate 


GROUP  G 


70508 


00410 


_ _  00425 


Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chromium  VI  01032 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

R«i<*ie,FilteraHe('7DS)70300 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Gndrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Lindane 

Methoxychlor 

Toxaphene 

39400 

2,4,5-TP-Silvex 

39760 

ON  SITE  ANALYSES 


Parameter  jValue 


AF  ~  2752 


I 


Ll 

ltJ 


ENVIRONMENTAL  RESAMPLING  ROUND 


Contents 


Sampling  Sheets 

WESTON  Chain  of  Custody  Forms 


F112 


AF  Chain  of  Custody  Forms  2752 


F114 


SITE  LOCATION: 


FIELD  SAMPLING  SHEET 


4Jj  NELL 


DATE: 


SAMPLED  BY:  LljJ  PxJP.r  FfSnlmeA  TIME: 


N.O.  #: 


HEATHER: 


HELL  CONDITION 
PROTECTIVE  CASING: 
LOCKED?  CyES?n0 


<Jntac^ 


)AMAs£D^' 


CONCRETE:  INTACT  (DAMAGED; 


HELL  DIAMETER: 


DEPTH  TO  HATER: 
TOTAL  HELL  DEPTH: 


REFERENCE  CASlNG:(^PVC/fc 


VOLUME  IN  CASING: 


SAMPLING 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  (f§AILXNG7PUMPING/QTH£R 
SAMPLING  BY^^tSnSnS/PUMPlNG/OTHER 
COMMENTS:  ,  Co  rS  A 


P7&4£nr/ 

P/G 

P/G  _ j_ 

P/G 

P/G 

P/G 

P/G 


FILTERED  YESfffT*^ 


FIELD  MEASUREMENTS 


UlTnrtM 


TEMP. 


#C  pH 


CONDUCTANC 


jmhos/cm 


RJK  6/27/84 


irnn 


$ 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


SAMPLED  BY: 


N.O.  i:  CbZ* 
WEIL  CONDITION 


%£)  WELL  NO.:  l>/7 


DATE: 


7  U)  TIME: 


WEATHER: 


jjhoi: 


PROTECTIVE  CASING:  VlNTACT^  DAMAGED: 
LOCKED?  (fflTNO 

CONCRETE:  (INTACTA  DAMAGED:  _ 

WELL  DIAMETER:  _ ^ _ In. 

DEPTH  TO  WATER: - - -  ft 

TOTAL  WELL  DEPTH:  _ 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  (IjaTlJnG^PUMPING/OTHER 


REFERENCE  CASlNG:(^PVC/fcTEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


SAMPLING  B! 


BAILIHB/PUMPING/OTHER 


COMME  NTS :  h,.  .  (  ;  A  "i  •- 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 

\A  /  -  $C’m[ 

p/G 

p/G 

P/G 

P/G 

p/G 

P/G  _ 

FILTERED  YES^ftPp 
FIELD  MEASUREMENTS 


PRESERVATIVE 


PARAMETERS 


TEMP. 


•C  pH 


CONDUCTANCE 


jmhos/cm 


RJK  6/27/84 


\ 

I 

j. 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


<5 /Snell  no.: 


DATE: 


SAMPLED  BY: 


CAlnKA  time:  (c  ■  5C 


M.O.  I: 


WEATHER: 


^  hr 


WELL  CONDITION 


PROTECTIVE  CASING:  (INTACT 


DAMAGED: 


LOCKED?  ^TES7N0 


CONCRETE: 


DAMAGED: 


WELL  DIAMETER: 


DEPTH  TO  WATER: 


REFERENCE  CASlNG:<^PVC/VrEEL 


TOTAL  WELL  DEPTH: 


VOLUME  IN  CASING: 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


SAMPLING 


EVACUATION  BY:  (fgTljJNG^PUMPING/OTHER 


SAMPLING  B1 


BAlLfifc/PUMPlNG/OTHER 


COMMENTS: 


-/  A  ■_ . ! 


FILTERED  YES /jjjT^ 


FIELD  MEASUREMENTS 


TEMP. 


CONDUCTANCE 


jmhos/cm 


RJK  6/27/84 


i 


pc? 


IS 


B 


•'*  .»**<  *1 


>  i,»‘t  3  »  .  i* 


SITE  LOCATION: 


SAMPLED  BY: 


H.O.  #:  UrZ$ 
HELL  CONDITION 


FIELD  SAMPLING  SHEET 
'A nP  flUfcftwm  NO.: 


DATE:  5/lijES 


'  t\n  I  n:  (  \TIME: 


AM/ PM 


)-Uc\  HEATHER: 


PROTECTIVE  CASING:  (fNTACT^'  DAMAGED: 

locked?  /Yes/no 

CONCRETE:  ,  INTACT^  DAMAGED:  _ 

HELL  DIAMETER:  _ _ in. 

DEPTH  TO  HATER:  - -  ft 


TOTAL  HELL  DEPTH: 


REFERENCE  CASING:(^PVC/^TEEL 


VOLUME  IN  CASING: 
SAMPLING 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  <fBAlLlNG7PUMPING/0THER 


SAMPLING  BYT^  BAlLlHS/PUMPlNG/OTHER 


COMMENTS: 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


FILTERED  YES^S^T- 
FIELD  MEASUREMENTS 


TEMP. 


•C  pH 


CONDUCTANCE 


jmhos/ cm 


RJK  6/27/84 


J-Jf.  vv  A,  -r.  -* 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


jf>NELL  NO.:  _  Vfl 


DATE: 


SAMPLED  BY:  f PfinP/mto  TIME:  <R:  3D  AM/AM^ 


H.O.  #:  CfoZT 
NELL  CONDITION 


NEATHER: 


PROTECTIVE  CASING:  ZWACT’"  DAMAGED: 
LOCKED?  (^fES/fcO 

CONCRETE:  ^InTACI^'  DAMAGED:  _ 

NELL  DIAMETER:  _ _ in- 

DEPTH  TO  NATER:  —  —  ft 

TOTAL  NELL  DEPTH:  _ 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  (JmljJg?PUMPING/OTHER 
SAMPLING  BY^’^t^^S/PUMPING/OTHER 
COMMENTS:  f  i  rJ  /P.Ia.4 


REFERENCE  CASlNG:(^PVC/VrEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


AMPL 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


SAMPLED  BY: 


N.O.  #:  OCr7A 

HELL  CONDITION 


HELL  NO.:  IV? 


DATE: 


/Jilt 


SiTIME:  21  50  AMffK 


HEATHER: 


PROTECTIVE  CASING:  INTACT  DAMAGED: 
LOCKED?  ttSTNO 


CONCRETE:  (  INTACT  DAMAGED: 


HELL  DIAMETER: 


DEPTH  TO  HATER: 
TOTAL  HELL  DEPTH: 


VOLUME  IN  CASING: 


SAMPLING 


REFERENCE  CASING:(^PVC& 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  (JaUJNG/PUMPING/OTHER 


SAMPLING  B 
COMMENTS: 


BAilTiTS/PUMPING/OTHER 


/  ?  o ,  /  /■  H  i.  '^c  1 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


FILTERED  YESfNO  ^ 
FIELD  MEASUREMENTS 


•C  dH 


CONDUCTANC-E 


jmhos/cm 


RJK  6/27/84 


FIELD  SAMPLING  SHEET 


W.O.  #;  QkZ&££zH3.  WEATHER;  CjjUL 
NELL  CONDITION 
PROTECTIVE  CASING: 

LOCKED?  ^L/AO 
CONCRETE:  (iNTACt 

WELL  DIAMETER:  _ 

DEPTH  TO  WATER: 


NTACT '  DAMAGED: 


DAMAGED: 


In. 

ft 


REFERENCE  CAS1NG:(^PVC/STEEL 


TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 
SAMPLING 


ft 


gal 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


gal 


EVACUATION  BY:  <JaTTxIg7PUMPING/0THER 


sample 

BOTTLE  LABEL  TYPE  VOLUME  PRESERVATIVE  PARAMETERS 

W- _  Pgp  ££m/ _ acne _ \A2A 


P/G 

P/G 

P/G 

P/G 

P/G 


FILTERED  YESffftP^ 

FIELD  MEASUREMENTS 

TEMP.-  --  *C  pH  - -  CONDUCTANC-E - umhos/cm 


RJK  6/27/84 


SITE  LOCATION 


fICLO  SAMPLING  SHEET 


JEWELL  NO.:  W I  I 


DATE: 


SAMPLED  BY:  / (1  )fj ,  £ BalrriL\  TIME: 


K.O.  #: 


WEATHER: 


WELL  CONDITION 
PROTECTIVE  CASING: 
LOCKED?  (  YES/NO 


d TACT^ 


DAMAGED: 


CONCRETE:  (NTACf  DAMAGED: 


WELL  DIAMETER: 


DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 


VOLUME  IN  CASING: 


SAMPLING 


REFERENCE  CASING 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  (JaUjIg^PUM  PING /OTHER 


SAMPLING  B 
COMMENTS: 


BMinrS/PUMPING/OTHER 


•?•  /  /’  /  H  .'Y'a.i 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 

\A 1  -  PZID' 

P/G 

P/G 

p/G 

p/G 

p/G 

~  P/G  _ 

FILTERED  YES/titT^ 


FIELD  MEASUREMENTS 
TEMP.  - - 


*C  pH 


PRESERVATIVE 


PARAMETERS 


CONDUCTANCE 


jmhos/cm 


a 


SITE  LOCATION: 


FIELD  SAMPLING  SHEET 

AqJL  /M?A*U  VJI 2 


DATE: 


•  /  jr3 


SAMPLED  BY:  JJ  Of  AJfo\ 


H.O.  I :  NCATHER:^ 

NELL  CONDITION 

PROTECTIVE  CASING:^INTACf^  DAMAGED: 
LOCKED?  (^ES/NO 

CONCRETE:  <iNTACT  DAMAGED:  _ 

HELL  DIAMETER:  _ d\  In. 

DEPTH  TO  WATER:  — — -  ft 

TOTAL  HELL  DEPTH:  _ \ 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  (JAUJAIG7PUMPING/0TMER 
SAMPLING  BYT^^BMLTWpUMPING/OTHER 


time:  /:nn  am/pi * 


■n-ruv  _ for  f 


REFERENCE  CASING:(^PVC % 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


turinin  i : 

•’  ..  ULu^LLM  r/  A  r 

■< 

SAMPl 
BOTTLE  l 

.E 

.ABEL  TYPE  VOLUME  PRESERVATIVE 

PARAMETERS 

1 

FILTERED  YESflfiP^ 

FIELD  MEASUREMENTS 
TEMP.  -  *C  pH 


CONDUCTANCE 


jmhos/cm 


ROK  6/27/84 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


SAMPLED  BY: 


W.O.  #:  QkZ£ 
NELL  CONDITION 


A  u) 


'€ajsa 


0 

WEATHER: 


5f>WELL  NO.:  MV 


DATE:  -_)//0;<n 
TIME:  /■  AM/fPR' 


PROTECTIVE  CASING:/^mACT.  DAMAGED: 
LOCKED?  jrf^NO 

CONCRETE:  ^TACT  DAMAGED:  _ 

WELL  DIAMETER:  _ (9s  In. 

DEPTH  TO  WATER: - -  ft 

TOTAL  WELL  DEPTH:  _ f 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  <JauJnG7PUMPING/0THER  _ 


REFERENCE  CASING 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


SAMPLING  B1 
COMMENTS: 


BAILIlfc/PUMPING/OTHER 


B 


'Whft  1%  #it«ittlT.,j| 


>.♦  ;*j*AV 


LWEVKMfl 


FIELD  SAMPLING  SHEET 
SITE  LOCATION:  .Sl.frirW  fljlfc/Wl 

ni+  r  jfmfns,  yn  j  date: 

SAMPLED  BY:  r  f  Rn(  777//T1ME: 


K.O.  #:  UCrY^-Qp-H'-]  WEATHER: 

NELL  CONDITION 

PROTECTIVE  CASING:  tfNTAC?"'  DAMAGED:  _ 

LOCKED?  (Yft7N0 

CONCRETE:  (NTACT  DAMAGED:  _ 

HELL  DIAMETER:  _ _ In. 

DEPTH  TO  HATER:  - -  —  ft  REFE 

TOTAL  HELL  DEPTH:  _ ft 

VOLUME  IN  CASING:  gal  VOLE 

BEFC 

SAMPLING 

EVACUATION  BY:  (JaJLING7PUMPING/0THER  _ 

SAMPLING  BY^^BMQWpUMPING/OTHER  _ 

COMME  NTS :  h  /? ,  //  r!  rf  1  j  f 


REFERENCE  CASlNG:(^PVC/fc 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


LlaJj  V 

H 


SAMPLE 

$1 

BOTTLE  LABEL  TYPE  VOLUME 

PRESERVATIVE 

PARAMETERS 

$9 

$ 


a 


i*l| 

‘•3 


$ 

'S 

& 


i 


a 


§ 

a 

«?  - 


SITE  LOCATION: 


FIELD  SAMPLING  SHEET 

rJ nP  Mfrh «u  ».:  \zlLk 

user's  lY\~r  v.  &  vp  . 


SAMPLED  BY:  (lUtajA 

N.o.  #:  CfrZg-05%  I 

MEU  CONDITION 
PROTECTIVE  CASING:  ClNTACT 
LOCKED?  /tff7N0 
CONCRETE:  (fNTArP  DAMA 

WELL  DIAMETER:  _ 

DEPTH  TO  WATER:  — - - 


ILL  date:  ,  v 

IrrU'i  TIME: 


WEATHER: 


DAMAGED: 


DAMAGED: 


REFERENCE  CASING:(^Py2^TEEL 


SAMPLING 

EVACUATION  BY:  (JmTInG7PUMPING/0THER 
SAMPLING  BY^'^BMLl^S/PUMPING/OTHER 

COMME  NTS :  i-.f'Jt'i  silL'i 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


P^D  40r»t 

P/G  _ 

P/G 

P/G 

P/G  _ 

P/G 

P/G 


FILTERED  YESftlf^ 
FIELD  MEASUREMENTS 


TEMP. 


*C  pH 


CONDUCTANCE 


jmhos/cm 


RJK  6/27/84 


■ 


l 

TOTAL  WELL  DEPTH: 

ft 

N 

V 

VOLUME  IN  CASING: 

gal  VOLUME  EVACUATED 

9.!  % 

ft 


m 

y 


LvyBfps^ 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


JEWELL  NO.:  W\1 


DATE: 


SAMPLED  8Y:  /jOfAkZ' i  ii  TIME:  k^-'OO  AM/M) 


U.O.  #: 

WELL  CONDITION 


WEATHER: 


PROTECTIVE  CASING:  INTACT  DAMAGED: 
LOCKED?  (ffs/NO 

CONCRETE:  (TNT  ACT  DAMAGED:  _ 

WELL  DIAMETER:  _ ^ _ 1r>* 

DEPTH  TO  WATER:  - - - -  ft 

TOTAL  WELL  DEPTH:  _ f 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  (^aTlUg7PUMPING/0THER  _ 


REFERENCE  CASING:(^PVC/^TEEL 


VOLUME  EVACUATED  gal 

BEFORE  SAMPLING  £5  ^ 


SAMPLING  B1 


COMMENTS: 


BAlLlfJS/PUMPlNG/OTHER 


r f  cJl Cl  '  nr  -!  n  }  n  1 


r  <n 


BOTTLE  LABEL  TYPE  VOLUME 


FILTERED  YESffftP^ 


FIELD  MEASUREMENTS 


TEMP. 


*C  DH 


PRESERVATIVE 


PARAMETERS 


CONDUCTANCE 


jmhos/cm 


RJK  6/27/84 


‘Si  vl'AWWMWltlWvIKiiWviiwtWW'Ti^iK'iWWKw'iWf 


(•♦TmTiTiTl .  riTTiW 


SITE  LOCATION 


FIELD  SAMPLING  SHEET 

:  /Vl'frirW  flMfiAwtu  W-:  Mi 
ffll  f  lfmfn?~  /T)  J 


DATE:  ■ 5  /  /O/  23 
SAMPLED  BY:  /.  U  ,V/|  ^  Z7  fl/9 /m  l  iTIHE :  JG.'GC  AM/Wtr 

W.O.  #:  WEATHER:  1  taL 

WELL  CONDITION 


PROTECTIVE  CASING:  (INTACT 
LOCKED?  /f&NO 
CONCRETE:  (*tfrACT 


DAMAGED: 


WELL  DIAMETER:  _ 

DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 
SAMPLING 


DAMAGED:  _ 

jS\. 


ft  REFERENCE  CASlNG:(^PVC/VrEEL 


ft 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


gal 


EVACUATION  BY:  (JARING7PUM PING /OTHER 
SAMPLING  BY^^^BaTlHIB/PUMPING/OTHER 

_ htuJ'jd  rX-tui 


COMMENTS: 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


\A.'-  PS^-^W 

P/G 
P/G 
P/G 
P/G 

.  p/G 

P/G 


FILTERED  VESfljg3^ 

FIELD  MEASUREMENTS 

TEMP.  -  . . . -  *C  pH  ~~~~ -  CONDUCTANCE—  —umhos/cm 


PRESERVATIVE  PARAMETERS 

nCnc _ GCA 


RJK  6/27/84 


F103 


wu  md  irw  vr*  xv  wv  WV  w\nr»'  VW\J  Jfmw/M///  rv  .V*  JVLA*  rjf  WT  V»  i.>  V>  ywVTCTCTOTVVVVj; 


SITE  LOCATION: 


SAMPLED  BY:  /JJj^ 
W.O.  #:  Qf££i£ 
WELL  CONDITION 
PROTECTIVE  CASING: 
LOCKED?  (fii/NO 

v_  - 

CONCRETE:  /INTACT 


FIELD  SAMPLING  SHEET 
rlmP  flMSflttu  NO 


DATE: 


] ain't 


WEATHER: 


::  S; 


_AM/gP 


Intactx 


DAMAGED: 


DAMAGED: 


WELL  DIAMETER:  _ 

DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 
VOLUME  IN  CASING: 
SAMPLING 


REFERENCE  CASING:(^PVC/fcTEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  ftAnjNG7PUMPING/0THER 


SAMPLING 

COMMENTS: 


BAILfifc/PUMPlNG/OTHER 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 

\A.'-  P^D  40*21 

P/G 

P/G 

P/G 

P/G 

P/G 

~  P/G  _ 

FILTERED  YES/tfS^ 


PRESERVATIVE 


PARAMETERS 


FIELD  MEASUREMENTS 


TEMP. 


*C  pH 


CONDUCTANCE 


jmhos/cm 


RJK  6/27/84 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


SAMPLED  BY: 

W.O.  #:  C&Zj 
NELL  CONDITION 


JEWELL  NO.:  W$J 


DATE: 
7 TIME: 


WEATHER: 


PROTECTIVE  CASING: ^1^Ta£T"  DAMAGED: 
LOCKED?  ^ESTnO 

CONCRETE:  ^tNTAcfr  DAMAGED:  _ 

WELL  DIAMETER:  _ ^ _ 1ft. 

DEPTH  TO  WATER:  — - - ft 

TOTAL  WELL  DEPTH:  _ f 

VOLUME  IN  CASING:  _ 9d1 

SAMPLING 

EVACUATION  BY:  (fBARING/PUMPING/OTHER  _ 


REFERENCE  CA$lNG:(^PVC/VrEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


SAMPLING  B\ 
COMMENTS: 


baTlI^/pumping/other 


/  <  /  A 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


MILL  CONDITION 


PROTECTIVE  CASING:  (JNTACT  DAMAGED: 
LOCKED? 

CONCRETE:  tfttAcT  DAMAGED:  _ 

NELL  DIAMETER:  _ <2^ _ 1n- 

DEPTH  TO  WATER:  - -  —  ft 

TOTAL  NELL  DEPTH:  _ f 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  <JaHJNG?PUMPING/OTHER  _ 
SAMPLING  BY^'bAUTJTS/PUMPING/OTHER 


REFERENCE  CAS1NG:(^PVC&TEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


_ gal 

IfC  bcicLi 


SAMPLING  B1 
COMMENTS: 

_ Llz 

sample 


;  /  /y  y 


ft* 

3 55 

BOTTLE  LABEL 

toi-  ....... 

TYPE  VOLUME 

pS£  -ftfw 

P/G 

i » 

P/G 

P/G 

P/G 

& 

P/G 

V; 

■ « 

i 

P/G 

FILTERED  YES 

eCV 

FIELD  MEASUREMENTS 

TEMP.  -  *C  pH 

r^i»- 

RJK  6/27/84 

PRESERVATIVE 

nciir 


ha*  Ll  \ 

_ 

PARAMETERS 

\/CA 


CONDUCTANCE 


jmhos/cm 


Mvea 


FIELD  SAMPLING  SHEET 

SITE  LOCATION:  .<Sp(.fri,rW  flllfffi  NELL  NO. :  J&3 

fUf  Omk  i  mt£:  dLi/Gi&j 

sampled  by:  CjAkyc*  TIHt:  L 'zl£>L ■  m/% 

B.O.  #:  O^g-OS-#) 

HELL  CONDITION 


HEATHER ^nTiy  .^  ./^A 


PROTECTIVE  CASING:  /fNTACT^ 
LOCKED?  ^S?N0 

CONCRETE:  ^NtACt  DAMAGED: 

HELL  DIAMETER: _ d\ 


DAMAGED: 


DEPTH  TO  HATER: 
TOTAL  HELL  DEPTH: 
VOLUME  IN  CASING: 
SAMPLING 


In. 

ft 


REFERENCE  CASING:(^PVC/*TEEL 


ft 


gal 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  (JaTiJNC/PUMPING/OTHER  _ 

SAMPLING  BY^^~BMOfo/PUMPlNG/0THER  _ 

comments:  _ [y-jj/rri  nf 


gal 


SAMPLl 

BOTTLE  LABEL  TYPE  VOLUME 


VLlz. 


p7H^  $£yr>l 

p/g 

P/G 

p/g 

P/G  _ 

P/G 

P/G 


FILTERED  YESffjtP^ 
FIELD  MEASUREMENTS 


PRESERVATIVE 


2.10^ . 


PARAMETERS 


TEMP 


*C  pH 


CONDUCTANC- 


mhos/cm 


WEtfTON 


SITE  LOCATION: 


HELD  SAMPLING  SHEET 
rW,  flMffinni  NO.: 

mm/TlJ  oat£:  5/10/% 


SAMPLED  IT:  [Jl'fju. i  £  /V?  /  77?  ( ^TIME:  fr  ■  J  O  AM/|^ 


WEATHER:  S-U  >Z 


WELL  CONDITION 

PROTECTIVE  CASING:  CwSff'  DAMAGED:  _ 

LOCKED?  (^tff/NO 

CONCRETE:  ^INTACT  DAMAGED:  _ 


WELL  DIAMETER:  _ £*> _ ifl- 

DEPTH  TO  WATER:  - ft 

TOTAL  WELL  DEPTH:  _ 

VOLUME  IN  CASING:  _ gal 

SAMPLING 

EVACUATION  BY:  (JaUJNG^PUMPING/OTNER 
SAMPLING  BYT^^BAlCTTrS/PUMPlNG/OTHER 


REFERENCE  CASING:(^PVC/StEEL 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


COMMENTS: 


beu  Led  d  i- 


RJK  6/27/84 


ru*#.>,litU,.( 


FIELD  SAMPLING  SHEET 


SITE  LOCATION: 


££)WELL  NO.:  1 
I  DATE:  v5 


SAMPLED  BY:  < 
W.O.  #:  CXr7Ct 
NELL  CONDITION 


UPTIME: 


WEATHER:  / 


1 

I 


PROTECTIVE  CASING:  INTACT  DAMAGED: 
LOCKED?  ,^fff?N0 

CONCRETE:  /INTACT  DAMAGED:  _ 


HELL  DIAMETER:  _ 

DEPTH  TO  WATER: 
TOTAL  WELL  DEPTH: 


VOLUME  IN  CASING: 


SAMPLING 


REFERENCE  CASING 


VOLUME  EVACUATED 
BEFORE  SAMPLING 


EVACUATION  BY:  <^AUJNG?PUMP1NG/0THER 


SAMPLING  B^ 
COMMENTS: 


"BA ILIUS /PUMPING/OTHER 


.  /  >  7  id  '  3 


’>  - 


SAMPLE 

BOTTLE  LABEL  TYPE  VOLUME 


PRESERVATIVE 


PARAMETERS 


ENVIRONMENTAL  SAMPLING  DATA 


(Oh  SUa  epee#  far  aadMeal  tmsrkmt) 


DATE  COLLECTION  BEGAN 


MAIL 
REPORTS 

TO  |cOPY  I 
f circle  If 


REASON  FOR 


I 'Bn! 


A-ACCIOENT/INCIOENT 

R-ROUT1NE/PERIODIC 


C -COMPLAINT 
N-NPDES 


F-FOLLOWUB/pLEANUP 
O-OTHERfrjfafcifrl 


BASE  SAMPLE  NUMBER 


'  f| 


GROUP  A 

□ 

00900 

Baldness 

□ 

Ammii  00610 

> 

0104S 

iron 

ANALYSES  REQUESTED  f  check  appwpriala  blocks) 


Residue.  SetUeable 


Residue.  Volatile 


CROUP  T 


Nitrite 

00615 

DU  A  Grease 

00560 

i-kinrr 


c  Carbon 


■thoohoscfaate 


ius. Total 


Mercury 

71900 

Nickel 

01067 

Potaaainm 

00937 

Selenium 

01147 

Silver 

01077 

Sodium 

00929 

Sulfite 

00740 

Surfactants  -MBAS 

38260 

Chloromethane 


■EEHSSJHBBSa 


-  iV  '$?■  •  •  >11  ^  | 


GROUP  H 


BHC  Isomers 

39340 

~ .  39350 

Chlordane 

DDT  Isomers 

39370 

Dleldrin 

39380 

Endrin 

39390 

Heptacblor 

39410 

Methylene  Chloride 

34423 

T  etrachloroethy  lene 

34475 

1 , 1 , 1-Trichloroe  thane 

34506 

Trichloroethylene 

39180 

Trihalomethanes 

82080 

Antimony 


GROUP  F 


01097 


Alkalinity, Total 


Alkalinity,  Bicarbonate C 


Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium,  Total 

01034 

Chrgmrom  VI _ 01032 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Residie.  Filterable  (TDS) 

,70300 

Toxaphene 

39400 

2,4-D 

39730 

2, 4, 5-TP-Silvex 

39760 

ON  SITE  ANALYSES 


Chlorine,  To^SP60 


Dissolved 


pH  00400 


COMMENTS 


(t?QlsbbO?*_ 


Sulfides 


’^4 UAt  Vt  iU iVOi 


't  »/lL*|  L«.fc^  |L*|  I 


m 


ENVIRONMENTAL  SAMPLING  DATA 


(Umm  thim  «pac«  for  mmchmnicmt  imxprint) 


DATE  COLLECTION  BEGAN 


ittm  Brag-Tg  ^-4 1  nr  tr^ir—  i 


LT|Tl_f."i[  n|M T^77l 


SAMPLING  SITEJ^SCRIPTIO 


COLLECTION  METHOD 
^JxTGBAB  i  1  COMPOSITE . 


ORIGINAL 


COPY  1 


COPY  2 


181*133  yfcfefjiwro 


rgTjjngjTjjginjjs  wrrjjr 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


'A-ACCIDENT/1NCIDENT 
R-ROUTINE/ PERIODIC 


C-COMPLAINT 

N-NPDES 


F-FOLLOWU-f/CLEANUP 

O-OTHER^Aci/r; 


IS3  S3  33BM  -- ' j.  ■  ■:  ■, 


GROUP  A 

n 

00610 

rt 

ANALYSES  REQUESTED  (  chuck  appropriate  block* ) 


00900 


Residue,  Settleable 

50086 

S 

Residue.  Volatile 

00505 

<  X-'i-'Sf  $?>?.  K$jK»  I 

I 


GROUP  T 


Nitrite 

00615 

Oil  b  Grease 

00560 

Organic  Ctrboo 

00680 

Orthoohosnha  te 

00671 

Phosphorus.  Total  . 

00665 

Mercury 

71900 

Nickel 

01067 

Potassium 

00937 

Selenium 

01147 

Silver 

01077 

Sulfate 


Sulfite 


Surfactants  -MBAS 


Chloromethane 


GROUP  H 


Methylene  Chloride 

34423 

Tetrachloroethylene 

34475 

1 , 1 , 1-Trichloroethane 

34506 

Trichloroethylene 

39180 

GROUP  D 


Thallium 

01059 

Zinc 

01092 

GROUP  F 


Acidity, Total 


Alkalinity, Total 


Alkalinity,  Bicarbonate 


GROUP  G 


70508 


00410 


_ ,.00425 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide 

Antimony 

01097 

Arsenic 

01002 

Barium 

01007 

Beryllium 

01012 

Boron 

01022 

Cadmium 

01027 

Calcium 

00916 

Chromium.  Total 

01034 

Chromium  VI 

01032 

!MKHSi 

01042 

Carbon  Dioxide 

00405 

Chloride 

00940 

Color 

00080 

Fluoride 

00951 

Iodide 

71865 

Odor 

00086 

Residue,  Total 

00500 

Residue.  FilterablefTDS; 

,70300 

Residue.Non  filterable 

00530 

Methoxychlor 

Toxaphene 

39400 

2,4-D 

39730 

2, 4, 5-TP-Silvex 

39760 

ON  SITE  ANALYSES 


Chlorine,  Tota^P60 


Dissolved 


pH  00400 


COMMENTS 

VW I.' 


tPPi  fcO!  V  60Z. 


r?\r?JwwwjHc 


! 


ENVIRONMENTAL  SAMPLING  DATA 

(Vmm  thim  ipac*  for  atctenicai  iaprintj 


SAMPLING  SITE  ~  7^*^ 

'ggfl'flf  Pl5 17  foMt 

BASE  WHERE  SAMPLK  COLLECTED' 


lOATE  COLLECTION  BEGAN 


'MAIL  ORIGINAL  <\  ? 

REPORTS - ■= 

TO  COPY  1  "2 

f circle  It  - 

dmn^nQ  COPY  2  ^ 

SAMPLE  COLLECTED  BY  flVe 


REASON  FOR 
SUBMISSION 


BASE  SAMPLE  NUMBER 


GROUP  A 
00610 

00340 
a  Demand 

00625 


TIME  COLLECTION  BEGAN 

ViJWf  9*>S*k 


Sejj-ridt 

SAMPLING  SITEJjfeS'C&IPTION 
-OLLECJJON  ME1 

^a^RAB  I 


I  COLLECTION  METHOD 

/P^RAB  |  j  COMPOSITE . 


«,Ondi^F3CJ 


Chemical  Oxygen  1 
Kjeldshl  Nitrogen 
Nitrate _ 

Ultrite _ 

Oil  h  Grease 
Organic  Carbon 
Orthophosphate 
Phosphorus.  Total 


Cyanide.  Total 


Antimony _ 

Arsenic _ 

Barium _ 

Beryllium 

_ Boron 

Cadmium _ 

Calcium _ 

_ Chromium,  Total 

_ Chromium  VI 

iCwgyr _ 

COMMENTS 


VOA: 


A- ACCIDENT/INCIDENT 
RmROUTINE/ PERIODIC 


C-COMPLAINT 

N-NPDES 


F*r  OLLOWOwCLEANUP 
O-OTHERr^cJfy; 


ANALYSES  REQUESTED  (  check  mpproprist*  block* ) 

00900  [  n  I  I  ■  ” 


GROUP  D 
00720 


GROUP  E 
"  32730 

GROUP  F 
01097 

01002 

01007 

01012 

01022 

01027 

00916 

01034 


_  Hardness 

_  Iron _ 

_  Lead _ 

Magnesium 
ianganeae 
Mercury 
Nickel 
_  Potassium 
_  Selenium 

_  Silver _ 

_  Sodium _ 

Thallium 

Zinc 


KMHMM  GROUP  G 

_ _ _ . 

Acidity.  Total _ 70508 

_  Alkalinity. Total  00410 

Alkalinity,  Bicarbonate  00425 
Bromide  71^° 

Carbon  Dioxide  00405 

Chloride _ 00940 

Color  00080 

~~  Fluoride  00951 

Iodide _ 71865 

Odor _ 00086 

Residue,  Total _ 00500 

Residue,  Filterablef7DS)70300 

,  00530 

IResidue.Nonfilterable _ 

tPA  (oGt4-GCg_ 


Residue,  Settleable _ 

:  „  "  "  .  Z  00505 

Residue,  Volatile 

5055? 

Silica 

- 0505? 

Specific  Conductance 

- OtBCRr 

Sulfate _ 

Sulfite _ 00740 

Surfactants  -MBAS  38260 


GROUP  H 


BHC  Isomers 

39340 

Chlordane 

39350 

DDT  Isomers 

39370 

Dieldrin 

39380 

Endrin 

39390 

Heptachlor 

39410 

Heptachlor  Epoxide  39420 

Lindane  39782 

Methoxychlor  39480 

Toxaphene 

39400 

2,4-D 

39730 

2,4,5-TP-Silvex 

39760 

2,4,5-T 

39740 

Lilli 

Bromoform 

32101 

Bromodichloromethane 

- 32T0r 

Carbon  Tetrachloride 

— - 3TT05" 

Chloroform 

Chloromethane _ 34418 

Dibromochloromethane32105 
Methylene  Chloride  34423 
Tetrachloroethylene  34473 
1,1,1-Trichloroethane  34506 
Trichloroethylene  39180 
Trihalomethanes  82080 
PCBs  39516 


Sulfides 
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Temperature00010 
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Analytical  Protocol 


Contents 

Volatile  Organic  Ccnpounds  (Purgeables) 
Phenolics 

Chemical  Oxygen  Demand 

Cadmium 

Chrcmium 

Copper 

Lead 

Nickel 

Zinc 

Petroleum  Hydrocarbon 


Oil  &  Grease 
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United  States 
Environmental  Protection 
Agency 

Research  and  Development 


Test  Method 


Environmental  Monitoring  and 
Support  Laboratory 
Cincinnati  OH  46208 


Purgeable  Halocarbons — 
Method  601 


1 .  Scope  and  Application 

1 . 1  This  method  covers  the  determi¬ 
nation  of  29  purgeable  halocarbons. 

The  following  parameters  may  be 
determined  by  thia  method: 

Parameter _ _ 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroe  thane 

2-Chloroethylvinyl  ether 

Chloroform 

Chloromethane 

Dibromochloromethane 

1 .2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1 .4- Oichlorobenzene 
Oichtorodinuoromethane 

1 . 1  -Dichloroethane 

1 .2- Uichloroethane 

1 . 1  -Dichloroethane 
trans-1 ,2-Dichloroethene 

1 .2- Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Methylene  chloride 

1 . 1 .2.2- Tetrachloroethane 
T  etrachloroethene 

1.1.1  -Trichloroethane 

1 .1 .2- Tr.jhloroethane 
Trichloroethane 

T  richlorof  luoromethane 
Vinyl  chloride 

1 .2  This  is  a  purge  and  trap  gas 
chromatographic  method  applicable  to 
the  determination  of  the  compounds 
listed  above  in  municipal  and  industrial 
discharges  as  provided  under  40  CFR 
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STORET  No. 

32101 

32104 
34413 

32102 
34301 
34311 
34676 
32106 
34418 

32105 
34536 
34566 
34571 
34668 
34496 
34531 
34501 
34546 
34541 
34704 
34699 
34423 
34516 
34475 
34506 
34511 
39180 
34488 
39175 


CAS  No. 

75-27-4 

75-25-2 

74- 83-9 
56-23-5 

108-90-7 

75- 00-3 
100-75-8 

67-66-3 

74- 87-3 
124-48-1 

95-50-1 

541-73-1 

106- 46-7 

75- 71-8 
75-34-3 

107- 06-2 
75-35-4 

1 56-60-5 

78- 87-5 
10061-01-5 
10061-02-6 

75-09-2 

79- 34-5 
127-18-4 

71-55-6 

79-00-5 

79-01-6 

75-69-4 

75-01-4 


1 36. 1 .  When  this  method  is  used  to 
analyze  unfamiliar  samples  for  any  or 
all  of  the  compounds  above,  compound 
identification  should  be  supported  by  at 
least  one  additional  qualitative 
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technique.  This  msthod  describes 
analytical  conditions  for  s  second  gas 
chromatographic  column  that  can  be 
used  to  confirm  measurements  made 
with  tha  primary  column.  Method  624 
provides  gss  chromatograph/ mass 
spectrometer  (GC/MS)  conditions 
appropriate  for  the  qualitative  and 
quantitative  confirmation  of  results  for 
most  of  tha  parameters  listed  above. 

1.3  The  method  detection  limit  (MOL. 
defined  in  Section  1 2.1 1*11  for  each 
parameter  is  listed  in  Table  1 .  Tha  MOL 
for  a  specific  wastewater  may  differ 
from  those  listed,  depending  upon  the 
nature  of  interferences  in  the  sample 
matrix. 

1 .4  Any  modification  of  this  method, 
beyond  those  expressly  permitted, 
shall  be  considered  as  major  modifica¬ 
tions  subject  to  application  and 
approval  of  alternate  test  procedures 
under  40  CFR  1 36.4  and  1 36.5. 

1 .6  This  method  is  restricted  to  use 
by  or  under  the  supervision  of  analysts 
experienced  in  the  operation  of  a  purge 
and  trap  system  and  a  gas  chromato¬ 
graph  and  in  the  interpretation  of 
chromatograms.  Each  analyst  must 
demonstrate  the  ability  to  generate 
acceptable  results  with  this  method 
using  the  procedure  described  in 
Section  8.2. 

2.  Summary  of  Method 

2.1  An  inert  gas  is  bubbled  through  a 
5-mL  water  sample  contained  in  a 
specially-designed  purging  chamber  at 
ambient  temperature.  The  halocarbons 
are  efficiently  transferred  from  the 
aqueous  phase  to  the  vapor  phase.  The 
vapor  is  swept  through  a  sorbent  trap 
where  the  halocarbons  are  trapped. 
After  purging  is  completed,  the  trap  is 
heated  end  backflushad  with  the  inert 
gas  to  desorb  the  halocarbons  onto  a 
gas  chromatographic  column.  The  gas 
chromatograph  is  temperature  pro¬ 
grammed  to  separate  the  halocarbons 
which  are  then  detected  with  a  halide- 
specific  detector. '2. 3> 

2.2  The  method  provides  an  optional 
gas  chromatographic  column  that  may 
be  helpful  in  resolving  the  compounds 
of  interest  from  interferences  that  may 
occur. 

3.  Interferences 

3.1  Impurities  in  the  purge  gas  and 
organic  compounds  out-gassing  from 
the  plumbing  ahead  of  the  trap  account 
for  the  majority  of  contamination 
problems.  The  analytical  system  must 
be  demonstrated  to  be  free  from 


contamination  under  the  conditions  of 
the  analysis  by  running  isboratory 
reagent  blanks  ss  described  in  Section 
8.5.  The  use  of  non-TFE  plastic  tubing, 
non-TFE  thread  sealants,  or  flow 
controllers  with  rubber  components  in 
the  purging  device  should  be  avoided. 

3.2  Samples  can  be  contaminated  by 
diffusion  of  volatile  organics  (particu¬ 
larly  fluorocarbons  and  methylene 
chloride)  through  the  septum  seal  into 
the  sample  during  shipment  and 
storage.  A  field  reagent  blank  prepared 
from  reagent  water  and  carried  through 
the  sampling  and  handling  protocol  can 
serve  sa  a  check  on  such 
contamination. 

3.3  Contamination  by  carry-over  can 
occur  whenever  high  level  and  low 
level  samples  are  sequentially  analyzed. 
To  reduce  carry-over,  the  purging 
device  and  sample  syringe  must  be 
rinsed  with  reagent  water  between 
sample  analyses.  Whenever  an 
unuaually  concentrated  sample  is 
encountered,  it  should  be  followed  by 
an  analysis  of  reagent  water  to  check 
for  cross  contamination.  For  samples 
containing  large  amounts  of  water- 
soluble  materials,  suspended  solids, 
high  boiling  compounds  or  high 
organohalide  levels,  it  may  be  neces¬ 
sary  to  wash  out  the  purging  device 
with  a  detergent  solution,  rinse  it  with 
distilled  water,  and  then  dry  it  in  a 

1 06  °C  oven  between  analyses.  The 
trap  and  other  parts  of  the  system  ere 
also  subject  to  contamination:  there¬ 
fore,  frequent  bakeout  and  purging  of 
the  entire  system  may  be  required. 

4.  Safety 

4. 1  The  toxicity  or  carcinogenicity  of 
each  reagent  used  in  this  method  has 
not  been  precisely  defined;  however, 
each  chemical  compound  should  be 
treated  as  a  potential  health  hazard. 
From  this  viewpoint,  exposure  to  these 
chemicals  must  be  reduced  to  the 
lowest  possible  level  by  whatever 
means  available.  The  laboratory  is 
responsible  for  maintaining  a  current 
awareness  file  of  OSHA  regulations 
regarding  the  safe  handling  of  the 
chemicals  specified  in  this  method.  A 
reference  file  of  material  data  handling 
sheets  should  also  be  made  available  to 
all  personnel  involved  in  the  chemical 
analysis.  Additional  references  to 
laboratory  safety  are  available  and 
have  been  identified1*-®1  for  the  infor¬ 
mation  of  the  aneiyst. 

4.2  The  following  parameters 
covered  by  this  method  have  been  ten¬ 
tatively  clasaified  as  known  or 
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suspected,  human  or  mammalian 
carcinogens:  csrbon  tetrachloride, 
chloroform,  1 ,4-dichlorobenzene,  end 
vinyl  chloride.  Primary  standards  of 
these  toxic  compounds  should  be 
prepared  in  a  hood.  A  NIOSH/MESA 
approved  toxic  gas  respirator  should  be 
worn  when  the  analyst  handles  high 
concentrations  of  these  toxic 
compounds. 

5.  Apparatus  and  Material* 

6. 1  Sampling  equipment,  for  diacrete 
sampling. 

5. 1. 1  Vial—  2 5-mL  capacity  or  larger, 
equipped  with  a  screw  cap  with  hole  in 
center  (Pierce  #1 3075  or  equivalent). 
Detergent  wash,  rinse  cap  with  tap  and 
distilled  water,  and  dry  at  1 05  °C 
before  use. 

8.1.2  Septum— Teflon-faced  silicone 
(Pierce  81 2722  or  equivalent). 
Detergent  wash,  rinse  with  tap  and 
distilled  water,  and  dry  at  1 05  °C  for 
one  hour  before  use. 

5.2  Purge  and  trap  device— The 
purge  and  trap  device  consists  of  three 
separate  pieces  of  equipment:  the 
sample  purger,  trap,  and  the  desorber. 
Several  complete  devices  are  now 
commercially  available. 

5.2. 1  The  sample  purger  must  be 
designed  to  accept  5-mL  samples  with 
a  water  column  at  least  3  cm  deep. 

The  gaseous  head  space  between  the 
water  column  and  the  trap  must  have  a 
total  volume  of  less  than  1 5-mL.  The 
purge  gas  must  pass  through  the  water 
column  as  finely  divided  bubbles  with  a 
diameter  of  less  than  3  mm  at  the 
origin.  The  purge  gas  must  be  intro¬ 
duced  no  more  than  5  mm  from  the 
base  of  the  water  column.  The  sample 
purger,  illustrated  in  Figure  1 ,  meets 
these  design  criteria. 

8.2.2  The  trap  must  beat  least  25 
cm  long  and  have  an  inside  diameter  of 
at  least  0.105  inch.  The  trap  must  be 
packed  to  contain  the  following 
minimum  lengths  of  adsorbents:  1 .0 
cm  of  methyl  silicone  coated  backing 
(Section  6-3.3),  7.7  cm  of 
2,6-diphenylene  oxide  polymer 
(Section  6.3.2),  7.7  cm  of  silica  gel, 

7.7  gm  of  coconut  charcoal  (Section 
6.3.1).  If  it  is  not  necessary  to  analyze 
for  dichlorodifluroromethane.  the  char¬ 
coal  can  be  eliminated,  and  the  polymer 
section  lengthened  to  1 5  cm.  The 
minimum  specifications  for  the  trap  are 
illustrated  in  Figure  2. 

5.2.3  The  desorber  must  be  capable 
of  rapidly  heating  the  trap  to  1 80  °C. 
The  polymer  section  of  the  trap  should 
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not  bp  heated  higher  than  1 80  °C  and 
the  remaining  sections  should  not 
exceed  220  *C.  The  desorber  design, 
Mustrated  in  Figure  2,  meets  these 
criteria. 

9.2.4  The  purge  and  trap  device  may 
be  aeaembied  as  a  separata  unit  or  be 
coupled  to  a  gas  chromatograph  as 
illustrated  in  Figures  3  and  4. 

8.3  Gas  chromatograph — An  analyti¬ 
cal  system  complete  with  a  tempera¬ 
ture  programmable  gas  chromatograph 
for  on-column  injection  and  all 
required  accessories  including  syringes, 
analytical  columns,  gases,  detector, 
and  strip-chart  recorder.  A  data  system 
is  recommended  for  measuring  peak 
areas. 

5.3.1  Column  1—8  ft  long  x  0.1  in 
ID  stainless  steel  or  glass,  packed  with 
1  %  SP-1000  on  Carbopack  8  (60/80 
mesh)  or  equivalent.  This  column  was 
used  to  develop  the  method  perfor¬ 
mance  statements  in  Section  1 2. 
Guidelines  for  the  use  of  alternate 
column  packings  are  provided  in 
Section  10.1. 

9.3.2  Column  2—6  ft  long  x  0.1  in 
ID  stainless  steel  or  glass,  packed  with 
chemically  bonded  n-octane  on  Porasil- 
C  ( 1 00/1 201  mesh  or  equivalent. 

9.3.3  Detector— Electrolytic  conduc¬ 
tivity  or  microcoulometric.  These  types 
of  detectors  have  proven  effective  in 
the  analysis  of  wastewaters  for  the 
parameters  listed  in  the  scope.  The 
electrolytic  conductivity  detector  was 
used  to  develop  the  method  perfor¬ 
mance  statements  jnd  MDL  listed  in 
Tables  1  and  2.  Guidelines  for  the  use 
of  alternate  detectors  are  provided  in 
Section  10.1 . 

5.4  Syringes  —  5-mL  glass  hypo¬ 
dermic  with  Luerlok  tip  (two  each),  if 
applicable  to  the  purging  device. 

6.8  Micro  syringes—  25  pi,  0.006  in 
ID  needle. 

8.6  Syringe  valve—  2-way,  with  Luer 
ends  (three  each). 

5.7  Syringe—  5-ml,  gas-tight  with 
shut-off  valve. 

8.8  Bottle—  1 5-ml,  screw  cap,  with 
Teflon  cap  liner. 

5.9  Balance— Analytical,  capable  of 
accurately  weighing  0.0001  g. 

6.  Reagents 

6. 1  Reagent  water— Reagent  water  is 
defined  as  a  water  in  which  an 
interferent  is  not  observed  at  the  MDL 
of  the  parameters  of  interest. 


91.1  Reagent  water  can  be  generated 
by  passing  tap  water  through  a  carbon 
filter  bed  containing  about  1  lb.  of 
activated  carbon  (Fiitrasorb-300  or 
equivalent  ICaigon  Corp.)). 

9. 1.2  A  water  purification  system 
(Millipore  Super-0  or  equivalent)  may 
be  uaed  to  generate  reagent  water. 

9. 1.3  Reagent  water  may  also  be 
prepared  by  boiling  water  for  1 5 
minutes.  Subsequently,  while  maintain¬ 
ing  the  temperature  at  90  °C,  bubble  a 
contaminant-free  inert  gas  through  the 
water  for  one  hour.  While  still  hot, 
transfer  the  water  to  a  narrow  mouth 
screw-cap  bottle  and  seal  with  a 
Teflon-lined  septum  and  cap. 

8.2  Sodium  thiosulfate—  (ACS) 
Granular. 

8.3  Trap  Materials 

9.3. 1  Coconut  charcoal  (6/10  mesh 
sieved  to  26  mesh),  (Bamaby  Chaney, 
CA-580-26  lot  #  M-2649  or 
equivalent). 

9.3.2  2,6-Diphenylene  oxide 
polymer— Tenax,  (60/80  mesh), 
chromatographic  grade  or  equivalent. 

6.3.3  Methyl  silicone  packing—  3% 
OV-1  on  60/80  mesh  Chromosorb-W 
or  equivalent. 

6.3.4  Silica  gel— 35/60  mesh, 
Davison,  grads- IS  or  equivalent. 

8.4  Methyl  Alcohol— Pesticide  quality 
or  equivalent. 

8.8  Stock  standard  solutions— Stock 
standard  solutions  may  be  prepared 
from  pure  standard  materials  or 
purchased  as  certified  solutions. 
Prepare  stock  standard  solutions  in 
methyl  alcohol  using  assayed  liquids  or 
gas  cylinders  as  appropriate.  Because 
of  the  toxicity  of  some  of  the 
organohalides,  primary  dilutions  of 
these  materials  should  be  prepared  in  a 
hood.  A  NIOSH/MESA  approved  toxic 
gas  respirator  should  be  used  when  the 
analyst  handles  high  concentrations  of 
such  materials. 

6.5.1  Place  about  9.8  mL  of  methyl 
alcohol  into  a  1 0-ml  ground  glass 
stoppered  volumetric  flask.  Allow  the 
flask  to  stand,  unstoppered,  for  about 
1 0  minutes  or  until  ail  alcohol  wetted 
surfaces  have  dried.  Weigh  the  flask  to 
the  nearest  0. 1  mg. 

6.5.2  Add  the  assayed  reference 
material: 

6.5.2. 1  liquids- Using  a  100-pl 
syringe,  immediately  add  two  or  more 
drops  of  assayed  reference  material  to 


the  flask,  than  reweigh.  Be  sure  that 
the  drops  fall  directly  into  the  alcohol 
without  contacting  the  neck  of  the 
flask. 

6.S.2.2  Gases— To  prepare  standards 
for  any  of  the  six  halocarbons  that  boil 
below  30  °C  (bromomethane.  chloro- 
ethane,  chloromethane,  dichlorodi- 
fluoromethane,  trichlorofluoromethane, 
vinyl  chloride),  fill  a  5-mL  valved  gas- 
tight  syringe  with  the  reference 
standard  to  the  5.0-ml  mark,  lower 
the  needle  to  5  mm  above  the  methyl 
alcohol  meniscus.  Slowly  introduce  the 
reference  standard  above  the  surface 
of  the  liquid  (the  heavy  gas  will  rapidly 
dissolve  into  the  methyl  alcohol). 

6.8.3  Reweigh,  dilute  to  volume, 
stopper,  then  mix  by  inverting  the  flask 
several  times.  Calculate  the  concentra¬ 
tion  in  micrograms  per  microliter  from 
the  net  gain  in  weight.  When  compound 
purity  is  assayed  to  be  96%  or  greater, 
the  weight  can  be  used  without  correc¬ 
tion  to  calculate  the  concentration  of 
the  stock  standard.  Commercially  pre¬ 
pared  stock  standards  can  be  used  at 
any  concentration  if  thay  ars  certified 
by  the  manufacturer  or  by  an  indepen¬ 
dent  source. 

6.5.4  T ransf er  the  stock  standard 
solution  into  a  Teflon-sealed  screw-cap 
bottle.  Store,  with  minimal  headspace, 
at  -  1 U  to  -  20  °C  and  protect  from 
light. 

6.5. 5  Prepare  fresh  standards  weekly 
for  the  six  gases  and  2-chloroethylvinyl 
ether.  All  other  standards  must  be 
replaced  after  one  month,  or  sooner  if 
comparison  with  check  standards 
indicate  a  problem. 

6.6  Secondary  dilution  standards— 
Using  stock  standard  solutions,  prepare 
secondary  dilution  standards  in  methyl 
alcohol  that  contain  the  compounds  of 
interest,  either  singly  or  mixed  together. 
The  secondary  dilution  standards 
should  be  prepared  at  concentrations 
such  that  the  aqueous  calibration 
standards  prepared  in  Sections  7.3.1 
or  7.4.1  will  bracket  the  working  range 
of  the  analytical  system.  Secondary 
dilution  standards  should  be  stored 
with  minimal  headspace  and  should  be 
checked  frequently  for  signs  of  degrad¬ 
ation  or  evaporation,  especially  just 
prior  to  preparing  calibration  standards 
from  them.  Quality  control  check 
standards  that  can  be  used  to 
determine  the  accuracy  of  calibration 
standards  will  be  available  from  the 
U.S.  Environmental  Protection  Agency. 
Environmental  Monitoring  and  Support 
laboratory,  in  Cincinnati,  Ohio. 


7.  Calibration 


7.1  Aiwfflbl*  a  purge  and  trap  device 
that  meet*  the  specifications  in  Section 
S.2.  Condition  the  trap  overnight  at 

1 80  ®C  by  backf lushing  with  an  inert 
gas  flow  of  at  least  20  mL/min.  Prior  to 
use,  daily  condition  traps  1 0  minutes 
while  backflushing  at  1 80  °C. 

7.2  Connect  the  purge  and  trap 
device  to  a  gas  chromatograph.  The 
gas  chromatograph  must  be  operated 
using  temperature  and  flow  rate  param¬ 
eters  equivalent  to  those  in  Table  1 . 
Calibrate  the  purge  and  trap-gas 
chromatographic  system  using  either 
the  external  standard  technique 
(Section  7.3)  or  the  internet  standard 
technique  (Section  7.4). 

7.3  External  standard  calibration 
procedure: 

7.3. 1  Prepare  calibration  standards 
at  a  minimum  of  three  concentration 
levels  for  each  parameter  by  carefully 
adding  20.0  pL  of  one  or  more  second¬ 
ary  dilution  standards  to  1 00,  500,  or 
1000  mL  of  reagent  water.  A  25-pL 
syringe  with  a  0.006  inch  ID  needle 
should  be  used  for  this  operation.  One 
of  the  external  standards  should  be  at  a 
concentration  near,  but  above,  the 
method  detection  limit  (See  Table  1 ) 
and  the  other  concentrations  should 
correspond  to  the  expected  range  of 
concentrations  found  in  real  samples  or 
should  define  the  working  range  of  the 
detector.  These  aqueous  standards  can 
be  stored  up  to  24  hours,  if  held  in 
sealed  vials  with  zero  headspace  as 
described  in  Section  9.2.  If  not  so 
stored,  they  must  be  discarded  after 
one  hour. 

7.3.2  Analyze  each  calibration 
standard  according  to  Section  1 0.  and 
tabulate  peak  height  or  area  responaes 
versus  the  concentration  in  the 
standard.  The  results  can  be  used  to 
prepare  a  calibration  curve  for  each 
compound.  Alternatively,  if  the  ratio  of 
response  to  concentration  (calibration 
factor)  is  a  constant  over  the  working 
range  («=1 0%  relative  standard  devia¬ 
tion,  RSD),  linearity  through  the  origin 
can  be  assumed  and  the  average  ratio 
or  calibration  factor  can  be  used  in 
place  of  a  calibration  curve. 

7.3.3  The  working  calibration  curve 
or  calibration  factor  must  be  verified  on 
each  working  day  by  the  measurement 
of  one  or  more  calibration  standards.  If 
the  response  for  any  parameter  varies 
from  the  predicted  response  by  more 
than  ±  1 0%.  the  test  must  be  repeated 
using  a  fresh  calibration  standard. 
Alternatively,  a  new  calibration  curve 


or  calibration  factor  must  be  prepared 
for  that  parameter. 

7.4  Internal  standard  calibration 
procedure.  To  use  this  approach,  the 
analyst  must  select  one  or  more  internal 
standards  that  are  similar  in  analytical 
behavior  to  the  compounds  of  interest. 
The  analyst  must  further  demonstrate 
that  the  measurement  of  the  internal 
standard  is  not  affected  by  method  or 
metrix  interferences.  Because  of  these 
limitations,  no  internal  standard  can  be 
suggested  that  is  applicable  to  all 
samples.  The  compounds  recommended 
for  use  as  surrogate  spikes  in  Section 
8.7  have  been  used  successfully  as 
internal  standards,  because  of  their 
generally  unique  retention  times. 

7.4. 1  Prepare  calibration  standards 
at  a  minimum  of  three  concentration 
levels  for  each  parameter  of  intereat  as 
described  in  Section  7.3.1. 

7.4.2  Prepare  a  spiking  solution  con¬ 
taining  each  of  the  internal  standards 
using  the  procedures  described  in 
Sections  6.5  and  6.6.  it  is  recom¬ 
mended  that  the  secondary  dilution 
standard  be  prepared  at  a  concentra¬ 
tion  of  1 5  pg/mL  of  each  internal 
standard  compound.  The  addition  of 

1 OpL  of  this  standard  to  5.0  mL  of 
sample  or  calibration  standard  would 
be  equivalent  to  30  pg/L. 

7.4.3  Analyze  each  calibration  stand¬ 
ard,  according  to  Section  1 0,  adding 

1 0  pL  of  internal  standard  spiking  solu¬ 
tion  directly  to  the  syringe  (Section 
10.4).  Tabulate  peak  height  or  area 
responses  against  concentration  for 
each  compound  and  internal  standard, 
and  calculate  response  factors  (RF)  for 
each  compound  using  equation  1  ■ 

Eq.  1  RF  -  (A,Cm)/(Aj,Ct) 

where: 

A(  *  Response  for  the  parameter  to 
be  measured. 

Aj,  «  Response  for  the  internal 
standard. 

C„  »  Concentration  of  the  internal 
standard. 

Ct  =  Concentration  of  the 

parameter  to  be  measured. 

If  the  RF  value  over  the  working  range 
is  a  constant  (*«c1 0%  RSD),  the  RF  can 
be  assumed  to  be  invariant  and  the 
average  RF  can  be  used  for  calculations. 
Alternatively,  the  results  can  be  used 
to  plot  a  calibration  curve  of  response 
ratios,  Aj/Aj,,  vs.  RF. 

7.4.4  The  working  calibration  curve 
or  RF  must  be  verified  on  each  working 
day  by  the  measurement  of  one  or 
more  calibration  standards.  If  the 
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response  for  any  parameter  varies  from 
the  predicted  response  by  more  than 
±  10%,  the  test  must  be  repeated 
using  a  fresh  calibration  standard. 
Alternatively,  a  new  calibration  curve 
must  be  prepared  for  that  compound. 

8.  Quality  Control 

8. 1  Each  laboratory  that  uses  this 
method  is  required  to  operate  a  formal 
quality  control  program.  The  minimum 
requirements  of  this  program  consist  of 
an  initial  demonstration  of  laboratory 
capability  and  the  analysis  of  spiked 
samples  as  a  continuing  check  on 
performance.  The  laboratory  is  required 
to  maintain  performance  records  to 
define  the  quality  of  data  that  is 
generated.  Ongoing  performance 
checks  must  be  compared  with  estab¬ 
lished  performance  criteria  to  determine 
if  the  results  of  analyses  are  within 
accuracy  and  precision  limits  expected 
of  the  method. 

8. 1. 1  Before  performing  any 
analyses,  the  analyst  must  demonstrate 
the  ability  to  generate  acceptable 
accuracy  and  precision  with  this 
method.  This  ability  is  established  as 
described  in  Section  8.2. 

8. 1.2  In  recognition  of  the  rapid 
advances  that  are  occurring  in  chroma¬ 
tography,  the  analyst  is  permitted  cer¬ 
tain  options  to  improve  the  separations 
or  lower  the  cost  of  measurements. 
Each  time  such  modifications  are  made 
to  the  method,  the  analyst  is  required 
to  repeat  the  procedure  in  Section  8.2. 

8. 1.3  The  laboratory  must  spike  end 
analyze  a  minimum  of  1 0%  of  all 
samples  to  monitor  continuing  labora¬ 
tory  performance.  This  procedure  is 
described  in  Section  8.4. 

8.2  To  establish  the  ability  to  generate 
acceptable  accuracy  and  precision,  the 
analyst  must  perform  the  following 
operations. 

8.2.1  Select  a  representative  spike 
concentration  for  each  compound  to  be 
measured.  Using  stock  standards, 
prepare  a  quality  control  check  sample 
concentrate  in  methyl  alcohol  500 
times  more  concentrated  than  the 
selected  concentrations.  Quality 
control  check  sample  concentrates, 
appropriate  for  use  with  this  method, 
will  be  available  from  the  U.S. 
Environmental  Protection  Agency, 
Environmental  Monitoring  and  Support 
Laboratory,  Cincinnati,  Ohio  45268. 

8.2.2  Using  a  syringe,  add  1 0  pL  of 
the  check  sample  concentrate  to  each 
of  a  minimum  of  four  5-mL  aliquots  of 
reagent  water.  A  representative  waste- 


watetr  may  be  used  in  place  of  tha 
reagent  water,  but  one  or  more  addi¬ 
tional  aliquots  must  ba  analyzed  to 
determine  background  levels,  and  the 
spike  level  must  exceed  twice  the 
background  level  for  the  test  to  be 
valid.  Analyze  the  aliquots  according  to 
the  method  beginning  in  Section  10. 

8.2.3  Calculate  the  average  percent 
recovery.  (R|.  and  the  standard  devia¬ 
tion  of  the  percent  recovery  (si,  for  the 
results.  Wastewater  background  cor¬ 
rections  must  be  made  before  R  and  s 
calculations  are  performed. 

8.2.4  Using  Table  2,  note  the  average 
recovery  (X)  and  standard  deviation  (pi 
expected  for  each  method  parameter. 
Compare  these  to  the  calculated  values 
for  R  and  s.  If  s  a*>  2p  or  |X  -  R|  2p, 
review  potential  problem  areas  and 
repeat  the  test. 

8.3  The  analyst  must  calculate 
method  performance  criteria  and  define 
the  performance  of  the  laboratory  for 
each  spike  concentration  and  parameter 
being  measured. 

8.2.5  The  U.S.  Environmental 
Protection  Agency  plans  to  establish 
performance  criteria  for  R  and  s  based 
upon  the  results  of  interlaboratory 
testing.  When  they  become  available, 
these  criteria  must  be  met  before  any 
samples  may  be  analyzed. 

8.3. 1  Calculate  upper  and  lower 
control  fonts  for  method  performance: 

Upper  Control  Limit  (UCL)  *  R  +  3s 

Lower  Control  Limit  (LCD  *  R  -  3s 

where  R  and  s  are  calculated  as  in 
Section  8.2.3.  The  UCL  and  LCL  can 
be  used  to  construct  control  charts*7' 
that  are  useful  in  observing  trends  in 
performance.  The  control  limits  above 
must  be  replaced  by  method  perfor¬ 
mance  criteria  as  they  become  available 
from  the  U.S.  Environmental  Protection 
Agency. 

8.3.2  The  laboratory  must  develop 
and  maintain  separate  accuracy  state¬ 
ments  of  laboratory  performance  for 
wastewater  samples.  An  accuracy 
statement  for  the  method  is  defined  as 
R  ±  s.  The  accuracy  statement  should 
be  developed  by  the  analysis  of  four 
aliquots  of  wastewater  as  described  in 
Section  8.2.2,  followed  by  the  calcu¬ 
lation  of  R  and  s.  Alternately,  the 
analyst  may  use  four  wastewater  data 
points  gathered  through  the  require¬ 
ment  for  continuing  quality  control  in 
Section  8.4.  The  accuracy  statements 
should  be  updated  regularly.17' 


8.4  The  laboratory  is  required  to 
collect  a  portion  of  their  samples  in 
duplicate  to  monitor  spike  recoveries. 
The  frequency  of  spiked  sample 
analysis  must  be  st  least  1 0%  of  all 
samples  or  one  sample  per  month, 
whichever  is  greater.  One  aliquot  of  the 
sample  must  be  spiked  end  snalyzad  as 
described  in  Section  8.2.  If  the 
recovery  for  s  particular  parameter 
does  not  fell  within  the  control  limits 
for  method  performance,  tha  results 
reported  for  that  parameter  in  all 
samples  processed  as  part  of  the  same 
set  must  be  qualified  as  described  in 
Section  1 1 .3.  The  laboratory  should 
monitor  the  frequency  of  data  so 
qualified  to  ensure  that  it  remains  at  or 
below  5%. 

8.8  Each  day,  the  analyst  must 
demonstrste  through  the  analysis  of 
reagent  water,  that  interferences  from 
the  analytical  system  are  under  control. 

8.6  It  is  recommended  that  tha 
laboratory  adopt  additional  quality 
assurance  practices  for  use  with  this 
method.  The  specific  practices  that  are 
most  productive  depend  upon  the 
needs  of  the  laboratory  and  the  nature 
of  the  samples.  Field  explicates  may  be 
analyzed  to  monitor  the  precision  of 
the  sampling  technique.  When  doubt 
exists  over  the  identification  of  a  peak 
on  the  chromatogram,  confirmatory 
techniques  such  as  gas  chromatography 
with  a  dissimilar  column,  specific 
element  detector,  or  mass  spectrom¬ 
eter  must  be  used.  Whenever  possible, 
the  laboratory  should  perform  analysis 
of  standard  reference  materials  and 
participate  in  relevant  performance 
evaluation  studies. 

8.7  The  anelyst  should  maintain 
constant  surveillance  of  both  the  per¬ 
formance  of  the  analytical  system  and 
the  effectiveness  of  the  method  in 
dealing  with  each  sample  matrix  by 
spiking  each  sample,  standard  and 
blank  with  surrogate  halocarbons.  A 
combination  of  bromochloromethane, 
2-bromo-1-chforopropane,  and 

1 ,4-dichlorobutane  is  recommended  to 
encompass  the  range  of  the  tempera¬ 
ture  program  used  in  this  method.  From 
stock  standard  solutions  prepared  as 
above,  add  a  volume  to  give  7500  pg 
of  each  surrogate  to  45  mL  of  reagent 
water  contained  in  a  50-mL  volumetric 
flask,  mix  and  dilute  to  volume  (1 5 
ng/pL).  If  the  internal  standard  calibra¬ 
tion  procedure  is  being  used,  the 
surrogate  compounds  may  be  added 
directly  to  the  internal  standard  spiking 
solution  (Section  7.4.2).  Add  lOpL  of 
this  surrogate  spiking  solution  directly 
into  the  5-mL  syringe  with  every  sample 
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and  reference  standard  analyzed. 
Prepare  a  fresh  surrogata  spiking 
solution  on  a  weekly  basis. 

9.  Sample  Collection, 
Preservation,  and  Handling 

9. 1  Ail  samples  must  be  iced  or 
refrigerated  from  tha  time  of  collection 
until  extraction.  If  the  sample  contains 
free  or  combined  chlorine,  add  sodium 
thiosulfate  preservative  ( 10  mg/40  mL 
is  sufficient  for  up  to  5  ppm  Clj)  to  the 
empty  sample  bottle  just  prior  to 
shipping  to  the  sampling  site.  USEPA 
methods  330.4  and  330.5  may  be 
used  for  measurement  of  residual 
chlorine. Field  test  kits  are  available 
for  this  purpose. 

9.2  Grab  samples  must  be  collected 
in  glass  containers  having  a  total 
volume  of  at  least  25  mL.  Fill  the 
sample  bottle  just  to  overflowing  in 
such  a  manner  that  no  air  bubbles  pass 
through  the  sample  as  the  bottle  is 
being  filled.  Seal  the  bottle  so  that  no 
air  bubbles  are  entrapped  in  it.  If 
preservative  has  been  added,  shake 
vigorously  for  one  minute.  Maintain  the 
hermetic  seal  on  the  sample  bottle  until 
time  of  analysis. 

9.3  All  samples  must  be  analyzed 
within  1 4  days  of  collection. 

10.  Sample  Extraction  and 
Gae  Chromatography 

10.1  Table  1  summarizes  the 
recommended  operating  conditions  for 
the  gas  chromatograph.  Included  in  this 
Table  are  estimated  retention  times  snd 
method  detection  limits  that  can  be 
achieved  by  this  method.  An  example 
of  the  separations  achieved  by  Column 
1  is  shown  in  Figure  5.  Other  packed 
columns,  chromatographic  conditions, 
or  detectors  may  be  used  if  the 
requirements  of  Section  8.2  are  met. 

1 0.2  Calibrate  the  system  daily  as 
described  in  Section  7. 

10.3  Adjust  the  purge  gas  (nitrogen 
or  helium)  flow  rate  to  40  mL/min. 
Attach  the  trap  inlet  to  the  purging 
device,  and  set  the  device  to  purge. 
Open  the  syringe  valve  located  on  the 
purging  device  sample  introduction 
needle. 

10.4  Allow  sample  to  come  to 
ambient  temperature  prior  to  introduc¬ 
ing  it  to  the  syringe.  Remove  the 
plunger  from  a  5-mL  syringe  and  attach 
a  closed  syringe  valve.  Open  the  sample 
bottle  (or  standard)  and  carefully  pour 
the  sample  into  the  syringe  barrel  to 
just  short  of  overflowing.  Replace  the 
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tyring*  plunger  and  compress  the 
sample.  Open  the  syringe  valve  and 
vent  any  rasidual  air  while  adjusting  the 
sample  volume  to  5.0  mL.  Since  this 
process  of  taking  an  aliquot  destroys 
the  validity  of  the  sample  for  future 
analysis,  the  analyst  should  fill  a 
second  syringe  at  this  time  to  protect 
against  possible  loss  of  data.  Add 
1 0.0  jil  of  the  surrogate  spiking  solu¬ 
tion  (8.7)  and  10.0  # iL  of  the  internal 
standard  spiking  solution  (Section 
7.4.2).  if  applicable,  through  the  valve 
bore,  then  dose  the  valve. 

1 0.  S  Attach  the  syringe-syringe 
valve  assembly  to  the  syringe  valve  on 
the  purging  device.  Open  the  syringe 
valves  and  inject  the  sample  into  the 
purging  chamber. 

10.6  Close  both  valves  and  purge  the 
sample  for  1 1 .0  ±  .1  minutes  at 
ambient  temperature. 

10.7  After  the  1 1  -minute  purge  time, 
attach  the  trap  to  the  chromatograph, 
adjust  the  device  to  the  desorb  mode, 
and  begin  to  temperature  program  the 
gas  chromatograph.  Introduce  the 
trapped  materials  to  the  GC  column  by 
rapidly  heating  the  trap  to  1 80  °C 
while  backflushing  the  trap  with  an 
inert  gas  between  20  and  60  mL/min 
for  four  minutes.  If  rapid  heating  of  the 
trap  cannot  be  achieved,  the  gas 
chromatographic  column  must  be  used 
as  a  secondary  trap  by  cooling  it  to 

30  °C  (subambient  temperature,  if  poor 
peak  geometry  or  random  retention 
time  problems  persist)  instead  of  the 
initial  program  temperature  of  45  °C. 

1 0.8  While  the  trap  is  being  desorbed 
into  the  gas  chromatograph,  empty  the 
purging  chamber  using  the  sample  in¬ 
troduction  syringe.  Wash  the  chamber 
with  two  5-mL  flushes  of  reagent 
water. 

10.9  After  desorbing  the  sample  for 
four  minutes  recondition  the  trap  by 
returning  the  purge  and  trap  device  to 
the  purge  mode.  Wait  1 5  seconds  then 
close  the  syringe  valve  on  the  purging 
device  to  begin  gas  flow  through  the 
trap.  The  trap  temperature  should  be 
maintained  at  1 80  °C.  After  approxi¬ 
mately  seven  minutes  turn  off  the  trap 
heater  and  open  the  syringe  valve  to 
stop  the  gas  flow  through  the  trap. 
When  cool  the  trap  is  ready  for  the 
next  sample. 

10.10  The  width  of  the  retention 
time  window  used  to  make  identifica¬ 
tions  should  be  based  upon  measure¬ 
ments  of  actual  retention  time  variations 
of  standards  over  the  course  of  a  day. 
Three  times  the  standard  deviation  of  a 


retention  time  for  a  compound  can  be 
used  to  calculate  a  suggested  window 
size;  however,  the  experience  of  the 
analyst  should  weigh  heavily  in  the 
interpretation  of  chromatograms. 

10.11  If  the  response  for  the  peak 
exceeds  the  working  range  of  the 
system,  prepare  a  dilution  of  the 
sample  with  reagent  water  from  the 
aliquot  in  the  second  syringe  and 
reanalyze. 


1 1 .  Calculations 

11.1  Determine  the  concentration  of 
individual  compounds  in  the  sample. 

11.1.1  If  the  external  standard 
calibration  procedure  is  used,  calculate 
the  concentration  of  material  from  the 
peak  response  using  the  calibration 
curve  or  calibration  factor  determined 
in  Section  7.3.2. 

1 1. 1.2  If  the  internal  standard 
calibration  procedure  was  used,  calcu¬ 
late  the  concentration  in  the  sample 
using  the  response  factor  (RF)  deter¬ 
mined  in  Section  7.4.3  and  equation  2. 

Eq.  2. 

Concentration  /jg/L  «  (A,CJ/(A*)(RF) 
where: 

At  *  Response  for  the  parameter  to 
be  measured. 

Afe  *  Response  for  the  internal 
standard. 

C,  ■  Concentration  of  the  internal 
standard. 

11.2  Report  results  in  micrograms 
per  liter.  When  duplicate  and  spiked 
samples  are  analyzed,  report  all  data 
obtained  with  the  sample  results. 

11.3  For  samples  processed  as  part 
of  a  set  where  the  spiked  sample 
recovery  falls  outside  of  the  control 
limits  which  were  established  according 
to  Section  8.3,  data  for  the  affected 
parameters  must  be  labeled  as  suspect. 

1 2.  Method  Performance 

12.1  The  method  detection  limit 
(MOL)  is  defined  as  the  minimum 
concentration  of  a  substance  that  can 
be  measured  and  reported  with  99% 
confidence  that  the  value  is  above 
zero.111  The  MDl  concentrations  listed 
in  T able  1  were  obtained  using  reagent 
water. <9i  Similar  results  were  achieved 
using  representative  wastewaters.  The 
MDL  actually  achieved  in  a  given 
analysis  will  vary  depending  on  instru¬ 
ment  sensitivity  and  matrix  effects. 

12.2  This  method  is  recommended 
for  use  in  the  concentration  range  from 
the  MDL  up  to  1 000  x  MDL.  Direct 
aqueous  injection  techniques  should  be 
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used  to  measure  concentration  levels 
above  1000  x  MDL. 

12.3  In  a  single  laboratory  (Monsanto 
Research),  using  reagent  water  and 
wastewaters  spiked  at  or  near  back¬ 
ground  levels,  the  average  recoveries 
presented  in  Table  2  were  obtained!91. 
The  standard  deviation  of  the  measure¬ 
ment  in  percent  recovery  is  also 
included  in  Table  2<9>. 

12.4  The  U.S.  Environmental 
Protection  Agency  is  in  the  process  of 
conducting  an  interiaboratory  method 
study  to  fully  define  the  performance 
of  this  method. 


References 

1 .  See  Appendix  A. 

2.  Bellar,  T.A..  and  Lichtenberg,  J.J. 
Journal  American  Water  Works 
Association.  66,  739.  (1974). 

3.  Bellar,  T.A..  and  Lichtenberg.  J.J. 
"Semi-Automated  Headspace  Analysis 
of  Drinking  Waters  and  Industrial 
Waters  for  Purgeable  Volatile  Organic 
Compounds."  Proceedings  from 
Symposium  on  Measurement  of 
Organic  Pollutants  in  Water  and 
Wastewater,  American  Society  for 
Testing  and  Materials.  STP  686,  C.E. 
Van  Hall,  editor.  1978. 

4.  "Carcinogens— Working  With 
Carcinogens."  Department  of  Health, 
Education,  and  Welfare,  Public  Health 
Service,  Center  for  Disease  Control. 
National  Institute  for  Occupational 
Safety  and  Health,  Publication  No. 
77-206.  Aug.  1977. 

5.  "OSHA  Safety  and  Health  Stand¬ 
ards.  General  Industry,”  (29  CFR 
1910).  Occupational  Safety  and 
Health  Administration,  OSHA  2206, 
(Revised,  January  1976). 

6.  "Safety  in  Academic  Chemistry 
Laboratories,"  American  Chemical 
Society  Publication,  Committee  on 
Chemical  Safety.  3rd  Edition,  1 979. 

7.  "Handbook  for  Analytical  Quality 
Control  in  Water  and  Wastewater 
Laboratories."  EPA-600/4- 79-01 9. 
U.S.  Environmental  Protection  Agency. 
Environmental  Monitoring  and  Support 
Laboratory  — Cincinnati.  Ohio  45268. 
March  1979. 

8.  "Methods  330.4  (Titrimetric,  DPD- 
FAS)  and  330.5  (Spectrophotometric, 
DPD)  for  Chlorine,  Total  Residual," 
Methods  for  Chemical  Analysis  of  Water 
and  Wastes,  EPA  600/4-79-020,  U.S. 
Environmental  Protection  Agency, 


raw 


Environmental  Monitoring  and  Support 
Laboratory— Cincinnati,  Ohio  4S268, 
March  1979. 

9.  "EPA  Method  Validation  Study  23, 
Method  601  (Purgeable  Halocarbonal," 
Report  for  EPA  Contract  68-03- 28  56 
(In  preparation). 


Table 


Chromatographic  Conditions  and  Mathod  De  taction  Limits 


Retention  Tima 
(min.) 


Mathod 
Dataction  Limit 


Parameter 

Column  1 

Column  2 

U0/L 

Chtoromathane 

1.S0 

5.28 

0.08 

Bromomethane 

2.17 

7.05 

1.18 

Dichlorodifluoromethane 

2.62 

nd 

1.81 

Vinyl  chloride 

2.67 

5.28 

0.18 

CMoroethana 

3.33 

8.68 

0.52 

Methylene  chloride 

5.25 

10. 1 

0.25 

Trichiorofluoromethane 

7.18 

nd 

nd 

1, 1  -Oich/oroethene 

7.93 

7.72 

0.13 

1. 1 -Dichloroethane 

9.30 

12.6 

0.07 

trans- 1.2 -Dichloroethane 

10.1 

9.38 

0.10 

Chloroform 

10.7 

12. 1 

0.05 

1. 2 -Dichloroethane 

11.4 

16.4 

0.03 

1. 1, 1  -Trichloroethane 

12.6 

13.1 

0.03 

Carbon  tetrachloride 

13.0 

14.4 

0.12 

Bromodichloromethane 

13.7 

14.6 

0.10 

1 ,2-Dichloropropane 

14.9 

16.6 

0.04 

trans- 1, 3-Dichloropropene 

15.2 

16.6 

0.34 

Trichloroethane 

15.8 

13.1 

0.12 

Dibromochloromethana 

16.5 

16.6 

0.09 

1, 1 ,2-Trichloroethane 

16.5 

18.1 

0.02 

cis- 1 . 3-Dichloropropene 

16.5 

18.0 

0.20 

2-Chloroethylvinyl  ether 

18.0 

nd 

0.13 

Bromoform 

19.2 

19.2 

0.20 

1, 1 ,2,2-Tetrachloroethane 

21.6 

nd 

0.03 

Tetrachloroethene 

21.7 

15.0 

0.03 

Chlorobenzene 

24.2 

18.8 

0.25 

1 , 3-Dichlorobenzene 

34.0 

22.4 

0.32 

1, 2 -Dichlorobenzene 

34.9 

23.5 

0.15 

1 . 4-Dichlorobenzene 

35. 4 

22.3 

0.24 

nd  ■  not  datarminad 

Column  1  conditions:  Carbopack  B  60/80 mesh  coated  with  1  %  SP- 1000 packed  in 
an  8  ft  x  0.1  in  ID  stainless  star!  or  glass  column  with  helium  carrier  gas  at  40 
mL/rrun  flow  rate.  Column  temperature  held  at  46  °C  for  3  min.  than  programmed 
at  8°C/min.  to  220*  and  held  for  IS  min. 


Column  2  conditions:  Porasil-C  1 00/ 120 mash  coated  with  n-octane  packed  in  a  6  ft 
x  0.1  in  ID  stainless  steal  or  glass  column  with  helium  carrier  gas  at  40  mUmin 
flow  rate.  Column  temperature  held  at  SO  °C  for  3  min  then  programmed  at 
6  °C/min  to  170  °  and  held  for  4  min. 


IS 


Table  2.  Singh  Operator  Accuracy  and  Precision 


Paramatar 


Bromodrch/oromethane 

Bromoform 

Bromomethano 

Carton  tetrachloride 

Chlorobenzene 

CNoroathane 

2-Chioroethyfvinyl  ether 

Chloroform 

Chtoromathana 

Dibromoch/oromethene 

1 . 2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1. 4- Dichlorobenzene 
Dichlorodifluoromethane 

1. 1  -Dichloroathane 

1 . 2-Dichloroethane 

1. 1 - Dichloroathane 
trans-  1.2-Dichloroethene 

1. 2- Dichloropropane 
cis- 1 ,3-Oichloropropene 
trans-  1,3-Dichloropropene 
Methylene  chloride 

1. 1 .2.2- Tetrachloroethane 
Tetrachloroethene 

1. 1. 1  -Trichloroethane 
t,  1 ,2-Trichtoroe  thane 
Trichloroethane 
Trichlorofluoromethane 
Vinyl  chloride 


Average  Standard 
Percent  Deviation 
Recov 


Spike 

Range 


U'JUIX 


6.0 

0.43-46.7 

9.0 

1.45-50 

17.3 

3.39-49.2 

25.6 

0.55-50 

8.9 

2.21-50 

22.4 

3.95-60 

9.9 

4.39-133 

20.6 

0.44-60 

13.4 

0.55-23.9 

6.5 

0.75-93.0 

2.0 

4.89-154 

4.3 

2.94-46.7 

9.3 

2.99-61.6 

18.0 

2.18-43.4 

6.5 

0.44-46.7 

4.8 

0.44-46.7 

21.7 

0.37-60 

19.3 

0.44-98.0 

8.8 

0.29-39.0 

6.0 

0.44-46.7 

17.2 

0.43-50 

2.6 

0. 73-46. 7 

15.0 

0.46-46.7 

18.1 

0.50-35.0 

12.5 

0.37-29.0 

25.1 

0.46-50 

7.4 

0.38-46.7 

13.9 

149 

11.4 

0.82-32.3 

Number 

of  Matrix 
Analyses  T 


Optional 

’/« in. 

Poem  /■ 

0.0. 

Trap  [ 

L.  14mm 

l 

(1  )  0D- 

\ 

|K  Inlet in. 

y--  Ah 

’/«  in. _ 

0.0.  exit 


^ Sample  Inlet 

2-way  Syringe  valve 
—  1 7cm  20  gauge  syringe  needle 

\^6mm  O.D.  Rubber  Septum 


_  10mm  O.D. 
—  Inlet  1 
V«  in.  O.D.  I 


V|*  in.  O.D. 

''Stainless  Steel 


I3X  molecular 
sieve  purge 
gas  filter 


10mm  glass  frit 
medium  porosity 


Purge  gas 
flow  control 


:igur«  1 .  i  urging  device 


July  1982 


Packing  procedure 


Construction 


Gloss  8mm 


Activated  7.7cm 
charcoal  j 


Grade  16  I 
Silica  gal  7.7  cm 


Tones  7.7cm  b-i 


3%  OV-1 

Glass 

wool 


7*/ foot 
resistance 
wire  wrapped 
solid  ■< 
(Double  layer) 


r  layer) 

fScm\  ^3 


7*/ foot 
resistance 
wire  wrapped 
solid 
(Single  layer) 
8cm 


Compression  fining 
'  nut  and  ferrules 


Thermocouple/ 

controller 

•sensor 

electronic 

temperature 

control 

(  pyrometer 

Tubing  28  cm. 

1  0. 108  in.  I.D. 
0.126  in  O.D. 
stainless  steel 


Trap  inlet 


Figure  2.  Trap  packings  end  construction  to  include  desorb  capability 


Carrier  gas  flow  control 
Pressure  regulator 


Purge  gas 
flow  control 


13X  molecular 
sieve  filter 


Liquid  injection  ports 


6-port 

valve 


t  —  Column  oven 

nnnn_|.^_  Confirmatory  column 
nnn  p_L^®  desector 
j  LI  U  U  |  — Anelytical  column 

optional  4 -port  column 
selection  valve 
.  Trap  inlet 
Resistance  wire 

for- - -p^^Heeter  control 

P - Trap  f Off) 

K  22°  C  KZS 

J - ~Nota: 

AH  lines  between 

Purging  trap  9nd  GC 

~ device  *h7nor 

to  80°C 


Figure  3.  Schematic  of  purge  and  trap  device  —  purge  mode 
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Carrier  gas  flew  control  Liquid  injection  porta  Qotumn  ovtn 


Pressure  regulator 


Purge  gas  s 
flow  control 


I3X  molecular  - 
sieve  filter 


JTi  L  |  — Analytical  column 

'  -  optional  4-port  column 
selection  valve 
6-port  Trap  inlet 
valve  J  Resistance  wire 
/  ^7i/  _ _  .. Heater  control 

s*frrep\l—  T'OP  ( On ) 

>1  How,  180°C  V  V 


Purging 
'  device 


Note- 

All  lines  between 
trap  end  GC 
should  be  heated 
to  80°C 


Figure  4.  Schematic  of  purge  and  trap  device  —  desorb  mode 


Column:  1 %  SP-7000  on  Carbopack-8 
Program:  46°C-3  minutes  8°/ minute  to  220°C 
Detector;  Hall  70O-A  electrolytic  conductivity 


26  2 


Retention  time,  minutes 


Figure  8.  Gas  chromatogram  of  purgeeble  halocarbons 
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Test  Method 

Purgeable  Aromatics- 
Method  602 


1 .  Scope  and  Application 

1 . 1  This  method  covers  the  determi- 
nation  of  various  purgeable  aromatics. 
The  following  parameters  may  be 
determined  by  this  method: 

Parameter _ i 

Benzene 

Chlorobenzene 

1 .2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1 .4- Dichlorobenzene 
Ethylbenzene 
Toluene 

1.2  This  is  a  purge  and  trap  ges 
chromatographic  method  applicable  to 
the  determination  of  the  compounds 
listed  above  in  municipal  and  industrial 
discharges  as  provided  under  40  CFR 
1 36.1 .  When  this  method  is  used  to 
analyze  unfamiliar  samples  for  any  or 
all  of  the  compounds  above,  compound 
identifications  should  be  supported  by 
at  least  one  additional  qualitative 
technique.  This  method  describes 
analytical  conditions  for  a  second  gas 
chromatographic  column  that  can  be 
used  to  confirm  measurements  made 
with  the  primary  column.  Method  624 
provides  gas  chromatogrsph/mass 
spectrometer  (GC/MS)  conditions 
appropriate  for  the  qualitative  and 
quantitative  confirmation  of  results  for 
alt  of  the  parameters  listed  above. 

1 .3  The  method  detection  limit  (MDL, 
defined  in  Section  1 2. 1<’ >|  for  each 
parameter  is  listed  in  Table  1 .  The  MDL 
for  a  specific  wastewater  may  differ 
from  these  listed  depending  upon  the 
nature  of  interferences  in  the  sample 
matrix. 

602-1  July  1982 


STORET  No. 

34030 

34301 

34636 

345*?8 

34571 

34371 

34010 


CAS  No. 

71-43-2 

108-90-7 

95-60-1 

541-73-1 

106-46-7 

100-41-4 

108-88-3 


1 .4  Any  modification  of  this  method, 
beyond  those  expressly  permitted, 
shall  be  considered  as  major  modifica¬ 
tions  subject  to  application  and 
approval  for  alternate  test  procedures 
under  40  CFR  1 36.4  and  1 36.5 

1 .5  This  method  is  restricted  to  use 
by  or  under  the  supervision  of  analysts 
experienced  in  the  operation  of  a  purge 
and  trap  system  and  a  gas  chromato¬ 
graph  and  in  the  interpretation  of 
chromatograms.  Each  analyst  must 
demonstrate  the  ability  to  generate 
acceptable  results  with  this  method 
using  the  procedure  described  in 
Section  8.2. 

2.  Summary  of  Method 

2. 1  An  inert  gas  is  bubbled  through  a 
5-mL  water  sample  contained  in  a 
specially-designed  purging  chember  at 
ambient  temperature.  The  aromatics 
are  efficiently  transferred  from  the 
aqueous  phase  to  the  vapor  phase.  The 
vapor  is  swept  through  s  sorbent  trap 
where  the  arometics  are  trapped.  After 
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Method  420.1  (Spectrophotometric,  Manual  4-AAP  with  Distillation) 

STORET  NO.  32730 

Scope  and  Application 

1 . 1  This  method  is  applicable  to  the  analysis  of  drinking,  surface  and  saline  waters,  domestic 
and  industrial  wastes. 

1.2  The  method  is  capable  of  measuring  phenolic  materials  at  the  S  ug/1  level  when  the 
colored  end  product  is  extracted  and  concentrated  in  a  solvent  phase  using  phenol  as  a 
standard. 

1.3  The  method  is  capable  of  measuring  phenolic  materials  that  contain  more  than  SO  ug/1 
in  the  aqueous  phase  (without  solvent  extraction)  using  phenol  as  a  standard. 

1 .4  It  is  not  possible  to  use  this  method  to  differentiate  between  different  kinds  of  phenols. 

Summary  of  Method 

2.1  Phenolic  materials  react  with  4-aminoantipyrine  in  the  presence  of  potassium 
ferricyanide  at  a  pH  of  10  to  form  a  stable  reddish-brown  colored  antipyrine  dye.  The 
amount  of  color  produced  is  a  function  of  the  concentration  of  phenolic  material. 

Comments 

3. 1  For  most  samples  a  preliminary  distillation  is  required  to  remove  interfering  materials. 

3.2  Color  response  of  phenolic  materials  with  4-amino  antipyrine  is  not  the  same  for  all  • 
compounds.  Because  phenolic  type  wastes  usually  contain  a  variety  of  phenols,  it  is  not 
possible  to  duplicate  a  mixture  of  phenols  to  be  used  as  a  standard.  For  this  reason  phenol 
has  been  selected  as  a  standard  and  any  color  produced  by  the  reaction  of  other  phenolic 
compounds  is  reported  as  phenol.  This  value  will  represent  the  minimum  concentration 
of  phenolic  compounds  present  in  the  sample. 

Sample  Handling  and  Preservation 

4.1  Biological  degradation  is  inhibited  by  the  addition  of  1  g/1  of  copper  sulfate  to  the 
sample  and  acidification  to  a  pH  of  less  than  4  with  phosphoric  acid.  The  sample  should 
be  kept  at  4*C  and  analyzed  within  24  hours  after  collection. 

Interference 

5. 1  Interferences  from  sulfur  compounds  are  eliminated  by  acidifying  the  sample  to  a  pH  of 
less  than  4  with  H3PO«  and  aerating  briefly  by  stirring  and  adding  CuSO«. 

5.2  Oxidizing  agents  such  as  chlorine,  detected  by  the  liberation  of  iodine  upon  acidification 
in  the  presence  of  potassium  iodide,  are  removed  immediately  after  sampling  by  the 
addition  of  an  excess  of  ferrous  ammonium  sulfate  (6r§).  If  chlorine  is  not  removed,  the 
phenolic  compounds  may  be  partially  oxidized  and  the  results  may  be  low. 
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Apparatus 

6.1  Distillation  apparatus,  all  glass  consisting  of  a  1  liter  pyrex  distilling  apparatus  with 
Graham  condenser. 

6.2  pH  meter. 

6.3  Spectrophotometer,  for  use  at  460  or  5 10  nm. 

6.4  Funnels. 

6.5  Filter  paper. 

6.6  Membrane  filters. 

6.7  Separatory  funnels,  500  or  1,000  ml. 

6.8  Nessler  tubes,  short  or  long  form. 

Reagents 

7.1  Phosphoric  acid  solution,  1  +  9:  Dilute  10  ml  of  85%  H3P04  to  100  ml  with  distilled 
water. 

7.2  Copper  sulfate  solution:  Dissolve  100  g  CuS04»5H20  in  distilled  water  and  dilute  to  1 
liter. 

7.3  Buffer  solution:  Dissolve  16.9  g  NH,C1  in  143  ml  cone.  NH4OH  and  dilute  to  250  ml 
with  distilled  water.  Two  ml  should  adjust  100  ml  of  distillate  to  pH  10. 

7.4  Aminoantipyrine  solution:  Dissolve  2  g  of  4AAP  in  distilled  water  and  dilute  to  100  ml. 

7.5  Potassium  fenicyanide  solution:  Dissolve  8  g  of  KjFe(CN)6  in  distilled  water  and  dilute 

to  100  ml.  /t00 

7.6  Stock  phenol  solution:  Dissolve  4rO-g  phenol  in  freshly  boiled  and  cooled  distilled  water 
and  dilute  to  1  liter.  1  ml  =  1  mg  phenol. 

7.7  Working  solution  A:  Dilute  10  ml  stock  phenol  solution  to  1  liter  with  distilled  water. 

1  ml  =  10  trg  phenol. 

7.8  Working  solution  B:  Dilute  100  ml  of  working  solution  A  to  1000  ml  with  distilled  water. 
1  ml  =  1  ug  phenol. 

7.9  Chloroform 
Procedure 

8. 1  Distillation 

8.1.1  Measure  500  mi  sample  into  a  beaker.  Lower  the  pH  to  approximately  4  with  1  +  9 
H3P04  (7.1),  add  5  ml  CuS04  solution  (7.2)  and  transfer  to  the  distillation 
apparatus.  Omit  adding  H,PO,  and  CuS04  if  sample  was  preserved  as  described  in 
4.1. 

8.1.2  Distill  450  ml  of  sample,  stop  the  distillation,  and  when  boiling  ceases  add  50  ml  of 
warm  distilled  water  to  the  flask  and  resume  distillation  until  500  ml  have  been 
collected. 

8.1.3  If  the  distillate  is  turbid,  filter  through  a  prewashed  membrane  filter. 

8.2  Direct  photometric  method 

8.2.1  Using  working  solution  A  (7.7),  prepare  the  following  standards  in  100  ml 
volumetric  flasks. 


S 

IS 

K« 


=3^  7 

i 


i  ft 


I 


s’  S ' 


v  :v 

» 

¥  5 
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ml  of  working  solution  A 


Cone,  ug/1 


mu 


50.0 

100.0 

200.0 

500.0 

800.0 

1000.0 


8.2.2  To  100  ml  of  distillate  or  an  aliquot  diluted  to  100  mi  and/or  standards,  add  2  ml  of 
buffer  solution  (7.3)  and  mix.  The  pH  of  the  sample  and  standards  should  be 
10  ±0.2. 

8.2.3  Add  2.0  ml  aminoantipyrine  solution  (7.4)  and  mix. 

8.2.4  Add  2.0  ml  potassium  ferricyanide  solution  (7.5)  and  mix. 

8.2.5  After  15  minutes  read  absorbance  at  5 10  nm. 

Chloroform  extraction  method 

8.3. 1  Using  working  solution  B  (7.8),  prepare  the  following  standards.  Standards  may  be 
prepared  by  pipetting  the  required  volumes  into  the  separatory  funnels  and 
diluting  to  500  ml  with  distilled  water. 


ml  of  working  solution  B 


Cone,  u 


8.3.2  Place  500  mi  of  distillate  or  an  aliquot  diluted  to  500  ml  in  a  separatory  funnel.  The 
sample  should  not  contain  more  than  25  ug  phenol. 

8.3.3  To  sample  and  standards  add  10  ml  of  buffer  solution  (7.3)  and  mix.  The  pH 
should  be  10  ±0.2. 

8.3.4  Add  3.0  ml  aminoantipyrine  solution  (7.4)  and  mix. 

8.3.5  Add  3.0  ml  potassium  ferricyanide  solution  (7.5)  and  mix. 

8.3.6  After  three  minutes,  extract  with  25  ml  of  chloroform  (7.9).  Shake  the  separatory 
funnel  at  least  10  times,  let  CHC1}  settle,  shake  again  10  times  and  let  chloroform 
settle  again. 

8.3.7  Filter  chloroform  extracts  through  filter  paper.  Do  not  add  more  chloroform. 

8.3.8  Read  the  absorbance  of  the  samples  and  standards  against  the  blank  at  460  hm. 

Calculation 

9.1  Prepare  a  standard  curve  by  plotting  the  absorbance  value  of  standards  versus  the 

corresponding  phenol  concentrations. 

9.2  Obtain  concentration  value  of  sample  directly  from  standard  curve. 
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10.  Precision  and  Accuracy 

10. 1  Using  the  extraction  procedure  for  concentration  of  color,  six  laboratories  analyzed 
samples  at  concentrations  of  9.6,  48.3,  and  93.5  u g/1.  Standard  deviations  were 
±0.99,  ±3. land  ±4.2  ug/1,  respectively. 

10.2  Using  the  direct  photometric  procedure,  six  laboratories  analyzed  samples  at 
concentrations  of  4.7,  48.2  and  97.0  mg/1.  Standard  deviations  were  ±0.18,  ±0.48  and 
±1.58  mg/1,  respectively. 
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CHEMICAL  OXYGEN  DEMAND 
Method  410.1  (Titrimetric,  Mid-Level) 

STORET  NO.  00340 

1 .  Scope  and  Application 

1.1  The  Chemical  Oxygen  Demand  (COD)  method  determines  the  quantity  of  oxygen 
required  to  oxidize  the  organic  matter  in  a  waste  sample,  under  specific  conditions  of 
oxidizing  agent,  temperature,  and  time. 

1.2  Since  the  test  utilizes  a  specific  chemical  oxidation  the  result  has  no  definite  relationship 
to  the  Biochemical  Oxygen  Demand  (BOD)  of  the  waste  or  to  the  Total  Organic  Carbon 
(TOC)  level.  The  test  result  should  be  considered  as  an  independent  measurement  of 
organic  matter  in  the  sample,  rather  than  as  a  substitute  for  the  BOD  or  TOC  test. 

1.3  The  method  can  be  applied  to  domestic  and  industrial  waste  samples  having  an  organic 
carbon  concentration  greater  than  30  mg/1.  For  lower  concentrations  of  carbon  such  as 
in  surface  water  samples,  the  Low  Level  Modification  should  be  used.  When  the  chloride 
concentration  of  the  sample  exceeds  2000  mg/1,  the  modification  for  saline  waters  is 
required. 

2.  Summary  of  Method 

2. 1  Organic  and  oxidizable  inorganic  substances  in  the  sample  are  oxidized  by  potassium 
dichromate  in  30%  sulfuric  acid  solution  at  reflux  temperature.  Silver  sulfate  is  used  as  a 
catalyst  and  mercuric  sulfate  is  added  to  remove  chloride  interference.  The  excess 
dichromate  is  titrated  with  standard  ferrous  ammonium  sulfate,  using 
orthophenanthroline  ferrous  complex  as  an  indicator. 

3.  Sampling  and  Preservation 

3. 1  Collect  the  samples  in  glass  bottles,  if  possible.  Use  of  plastic  containers  is  permissible  if  it 
is  known  that  no  organic  contaminants  are  present  in  the  containers. 

3.2  Biologically  active  samples  should  be  tested  as  soon  as  possible.  Samples  containing 
settleable  material  should  be  well  mixed,  preferably  homogenized,  to  permit  removal  of 
representative  aliquots. 

3.3  Samples  should  be  preserved  with  sulfuric  acid  to  a  pH  <2  and  maintained  at  4*C  until 
analysis. 

4.  Interferences 

4. 1  Traces  of  organic  material  either  from  the  glassware  or  atmosphere  may  cause  a  gross, 
positive  error. 

4.1.1  Extreme  care  should  be  exercised  to  avoid  inclusion  of  organic  materials  in  the 
distilled  water  used  for  reagent  preparation  or  sample  dilution. 

4.1.2  Glassware  used  in  the  test  should  be  conditioned  by  running  blank  procedures  to 
eliminate  traces  of  organic  material. 
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4.2  Volatile  materials  may  be  lost  when  the  sample  temperature  rises  during  the  sulfuric  acid 
addition  step.  To  minimize  this  loss  the  flask  should  be  cooled  during  addition  of  the 
sulfuric  acid  solution. 

4.3  Chlorides  are  quantitatively  oxidized  by  dichromate  and  represent  a  positive 
interference.  Mercuric  sulfate  is  added  to  the  digestion  flask  to  complex  the  chlorides, 
thereby  effectively  eliminating  the  interference  on  all  but  brine  and  estuarine  samples. 

Apparatus 

5.1  Reflux  apparatus:  Glassware  should  consist  of  a  500  ml  Erlenmeyer  flask  or  a  300  ml 
round  bottom  flask  made  of  heat-resistant  glass  connected  to  a  12  inch  Allihn  condenser 
by  means  of  a  ground  glass  joint.  Any  equivalent  reflex  apparatus  may  be  substituted 
provided  that  a  ground-glass  connection  is  used  between  the  flask  and  the  condenser. 

Reagents 

6. 1  Distilled  water:  Special  precautions  should  be  taken  to  insure  that  distilled  water  used  in 
this  test  be  low  in  organic  matter. 

6.2  Standard  potassium  dichromate  solution  (0.250  N):  Dissolve  12.259  g  K2Cr207,  primary 
standard  grade,  previously  dried  at  103*C  for  two  hours,  in  distilled  water  and  dilute  to 
1000  ml. 

6.3  Sulfuric  acid  reagent:  Cone.  H2S04  containing  23. 5g  silver  sulfate,  Ag2S04,  per  4.09kg 
bottle.  With  continuous  stirring,  the  silver  sulfate  may  be  dissolved  in  about  30  minutes. 

6.4  Standard  ferrous  ammonium  sulfate  (0.25  N):  Dissolve  98.0  g  of  Fe(NH4)2(S04)2«6H20 
in  distilled  water.  Add  20  ml  of  cone.  H2S04  (6.8),  cool  and  dilute  to  1  liter.  This  solution 
must  be  standardized  daily  against  standard  K.2Cr207  solution  (6.2). 

6.4. 1  Standardization:  To  approximately  200  ml  of  distilled  water  add  25.0  ml  of  0.25  N 
K2Cr207  (6.2)  solution.  Add  20  ml  of  H2SO«  (6.8)  and  cool.  Titrate  with  ferrous 
ammonium  sulfate  (6.4)  using  1  drop  of  ferroin  indicator  (6.6).  The  color  change  is 
sharp,  going  from  blue-green  to  reddish-brown. 

Normality  =  (ml  K,Cr,Q,)(0.25) 
ml  Fe  (NH,),  (SO.), 

6.5  Mercuric  sulfate:  Powdered  HgS04. 

6.6  Phenanthroline  ferrous  sulfate  (ferroin)  indicator  solution:  Dissolve  1.48  g  of  1-10 
(ortho)  phenanthroline  monohydrate,  together  with  0.70  g  of  FeS04*7H20  in  100  ml  of 
water.  This  indicator  may  be  purchased  already  prepared. 

6.7  Silver  sulfate:  Powdered  Ag2S04. 

6.8  Sulfuric  acid  (sp.  gr.  1 .84):  Concentrated  H2S04. 

Procedure 

7.1  Place  several  boiling  stones  in  the  reflux  flask,  followed  by  50.0  ml  of  sample  or  an 
aliquot  diluted  to  50.0  ml  and  1  g  of  HgS04  (6.5).  Add  5.0  ml  cone.  H2S04  (6.8);  swirl 
until  the  mercuric  sulfate  has  dissolved.  Place  reflux  flask  in  an  ice  bath  and  slowly  add, 
with  swirling,  25.0  ml  of  0.25  N  K2Cr2Q7  (6.2).  Now  add  70  ml  of  sulfuric  acid-silver 


sulfate  solution  (6.3)  to  the  cooled  reflux  flask,  again  using  slow  addition  with  swirling 
motion. 

Caution:  Care  must  be  taken  to  assure  that  the  contents  of  the  flask  are  well  mixed.  If  not, 
superheating  may  result,  and  the  mixture  may  be  blown  out  of  the  open  end  of  the 
condenser. 

7.1.1  If  volatile  organics  are  present  in  the  sample,  use  an  allihn  condenser  and  add  the 
sulfuric  acid-silver  sulfate  solution  through  the  condenser,  while  cooling  the  flask, 
to  reduce  loss  by  volatilization. 

7.2  Apply  heat  to  the  flask  and  reflux  for  2  hours.  For  some  waste  waters,  the  2-hour  reflux 
period  is  not  necessary.  The  time  required  to  give  the  maximum  oxidation  for  a 
wastewater  of  constant  or  known  composition  may  be  determined  and  a  shorter  period  of 
refluxing  may  be  permissible. 

7.3  Allow  the  flask  to  cool  and  wash  down  the  condenser  with  about  25  ml  of  distilled  water. 
If  a  round  bottom  flask  has  been  used,  transfer  the  mixture  to  a  500  ml  Erlenmeyer  flask, 
washing  out  the  reflux  flask  3  or  4  times  with  distilled  water.  Dilute  the  acid  solution  to 
about  300  ml  with  distilled  water  and  allow  the  solution  to  cool  to  about  room 
temperature.  Add  8  to  10  drops  of  ferroin  indicator  (6.6)  to  the  solution  and  titrate  the 
excess  dichromate  with  0.25  N  ferrous  ammonium  sulfate  (6.4)  solution  to  the  end  point. 
The  color  change  will  be  sharp,  changing  from  a  blue-green  to  a  reddish  hue. 

7.4  Blank-Simultaneously  run  a  blank  determination  following  the  details  given  in  (7. 1 )  and 
(7.2),  but  using  low  COD  water  in  place  of  sample. 

Calculation 

8. 1  Calculate  the  COD  in  the  sample  in  mg/1  as  follows: 


COD,  mg/liter  =  (A  -  B)N  x  8,000 


where: 

A  =  milliliters  of  Fe(NH4)j(S04)j  solution  required  for  titration  of  the  blank, 

B  =  milliliters  of  Fe(NH«)j(SO«)2  solution  required  for  titration  of  the  sample, 

N  =  normality  of  the  Fe(NH4)2(SO«)2  solution,  and 
S  =  milliliters  of  sample  used  for  the  test. 

Precision  and  Accuracy 

9.1  *  Eighty-six  analysts  in  fifty-eight  laboratories  analyzed  a  distilled  water  solution 
containing  oxidizable  organic  material  equivalent  to  270  mg/1  COD.  The  standard 
deviation  was  ±17.76  mg/1  COD  with  an  accuracy  as  percent  relative  error  (bias)  of 
-4.7%.  (EPA  Method  Research  Study  3). 
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CHEMICAL  OXYGEN  DEMAND 
Method  410.4  (Colorimetric,  Automated;  Manual) 

STORET  NO.  00340 

Scope  and  Application 

1 . 1  This  method  covers  the  determination  of  COD  in  surface  waters,  domestic  and  industrial 
wastes. 

1.2  The  applicable  range  of  the  automated  method  is  3-900  mg/1  and  the  range  of  the 
manual  method  is  20  to  900  mg/1 . 

Summary  of  Method 

2.1  Sample,  blanks  and  standards  in  sealed  tubes  are  heated  in  an  oven  or  block  digestor  in 
the  presence  of  dichromate  at  150*C.  After  two  hours,  the  tubes  are  removed  from  the 
oven  or  digestor,  cooled  and  measured  spectrophotometrically  at  600  nm. 

Sample  Handling  and  Preservation 

3. 1  Collect  the  samples  in  glass  bottles  if  possible.  Use  of  plastic  containers  is  permissible  if  it 
is  known  that  no  organic  contaminants  are  present  in  the  containers. 

3.2  Samples  should  be  preserved  with  sulfuric  acid  to  a  pH  <  2  and  maintained  at  4*C  until 
analysis. 

Interferences 

4.1  Chlorides  are  quantitatively  oxidized  by  dichromate  and  represent  a  positive 
interference.  Mercuric  sulfate  is  added  to  the  digestion  tubes  to  complex  the  chlorides. 

Apparatus 

5. 1  Drying  oven  or  block  digestor,  1 50*C 

5.2  Corning  culture  tubes,  1 6  x  100  mm  or  25  x  1 50  mm  with  Teflon  lined  screw  cap 

5.3  Spectrophotometer  or  Technicon  AutoAnalyzer 

5.4  Muffle  furnace,  500*C. 

Reagents  to.iiky  (fa  -  'ocvppm) 

6.1  Digestion  solution:  Add  10.2  g  K2Cr207, 167  ml  cone.  H2S04  and  33.3  g  HgSO«  to  500  ml 

of  distilled  water,  cool  and  dilute  to  1  liter.  (/.o  a./ <c$.  jO*  fa  Mu  Qevcl ;  /o  -/topp*) 

6.2  Catalyst  solution:  Add  22  g  Ag2SO«  to  a  4.09kg  bottle  of  cone.  H2S04.  Stir  until 
dissolved. 

6.3  Sampler  wash  solution:  Add  500  ml  of  cone  H2S04  to  500  ml  of  distilled  water. 

6.4  Stock  potassium  acid  phthalate:  Dissolve  0. 850  g  in  800  ml  of  distilled  water  and  dilute  to 
1  liter.  1  ml  =  1  rag  COD 

6.4.1  Prepare  a  series  of  standard  solutions  that  cover  the  expected  sample 
concentrations  by  diluting  appropriate  volumes  of  the  stock  standard. 

Procedure 

7.1  Wash  all  culture  tubes  and  screw  caps  with  20%  H2S04  before  their  first  use  to  prevent 
contamination.  Trace  contamination  may  be  removed  from  the  tubes  by  igniting  them  in 
a  muffle  oven  at  500°C  for  1  hour. 
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7.2  Automated 

7.2.1  Add  2. 5  ml  of  sample  to  the  16  x  100  mm  tubes. 

7.2.2  Add  1 .5  ml  of  digestion  solution  (6. 1 )  and  mix. 

7.2.3  Add  3.5  ml  of  catalyst  solution  (6.2)  carefully  down  the  side  of  the  culture  tube. 

7.2.4  Cap  tightly  and  shake  to  mix  layers. 

7.2.5  Process  standards  and  blanks  exactly  as  the  samples. 

7.2.6  Place  in  oven  or  block  digestor  at  1 50*C  for  two  hours. 

7.2.7  Cool,  and  place  standards  in  sampler  in  order  of  decreasing  concentration. 
Complete  filling  sampler  tray  with  unknown  samples. 

7.2.8  Measure  color  intensity  on  AutoAnalyzer  at  600  nm. 

7.3  Manual 

7.3.1  The  following  procedure  may  be  used  if  a  larger  sample  is  desired  or  a 
spectrophotometer  is  used  in  place  of  an  AutoAnalyzer. 

7.3.2  Add  10  ml  of  sample  to  25  x  1 50  mm  culture  tube. 

7.3.3  Add  6  ml  of  digestion  solution  (6.1)  and  mix. 

7.3.4  Add  14  ml  of  catalyst  solution  (6.2)  down  the  side  of  culture  tube. 

7.3.5  Cap  tightly  and  shake  to  mix  layers. 

7.3.6  Place  in  oven  or  block  digestor  at  1 50°C  for  2  hours. 

7.3.7  Cool,  allow  any  precipitate  to  settle  and  measure  intensity  in  spectrophotometer  at 

600  nm.  Use  only  optically  matched  culture  tubes  or  a  single  cell  for  spectro- 
photometric  measurement. 

Calculation 

8. 1  Prepare  a  standard  curve  by  plotting  peak  height  or  percent  transmittance  against  known 
concentrations  of  standards. 

8.2  Compute  concentration  of  samples  by  comparing  sample  response  to  standard  curve. 
Precision  and  Accuracy 

9. 1  Precision  and  accuracy  data  are  not  available  at  this  time. 
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CADMIUM 


Method  213.2  (Atomic  Absorption,  furnace  technique) 

STORET  NO.  01027 
Dissolved  01025 
Suspended  01026 

Optimum  Concentration  Range:  C.5-1C  ugy" 

Detection  Limit:  0. 1  ug/1 

Preparation  of  Standard  Solution 

1.  Stock  solution:  Prepare  as  described  under  “direct  aspiration  method". 

2.  Ammonium  Phosphate  solution  (40%):  Dissolve  40  grams  of  ammonium  phosphate, 
(NH,)2HPO,  (analytical  reagent  grade)  in  deionized  distilled  water  and  dilute  to  100  ml. 

3.  Prepare  dilutions  of  the  stock  cadmium  solution  to  be  used  as  calibration  standards  at  the 
time  of  analysis.  To  each  100  ml  of  standard  and  sample  alike  add  2.0  ml  of  the 
ammonium  phosphate  solution.  The  calibration  standards  should  be  prepared  to  contain 
0.5%(v/v)HNOj. 

Sample  Preservation 

1.  For  sample  handling  and  preservation,  see  part  4.1  of  the  Atomic  Absorption  Methods 
section  of  this  manual. 

Sample  Preparation 

1.  Prepare  as  described  under  "direct  aspiration  method”.  Sample  solutions  for  analysis 
should  contain  0.5%  (v/v)  HN05. 

Instrument  Parameters  (General) 

1.  Drying  Time  and  Temp:  30sec-125'C. 

2.  Ashing  Time  and  Temp:  30  sec-500’C. 

3.  Atomizing  Timeand  Temp.  10  $ec-1900"C. 

4.  Purge  Gas  Atmosphere:  Argon 

5.  Wavelength:  228.8  nm 

6.  Other  operating  parameters  should  be  set  as  specified  by  the  particular  instrument 
manufacturer. 

Analysis  Procedure 

1.  For  the  analysis  procedure  and  the  calculation,  see  "Furnace  Procedure"  part  9.3  of  the 
Atomic  Absorption  Methods  section  of  this  manual. 
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Notes 

1.  The  above  concentration  values  and  instrument  conditions  are  fora  Perkin-Elmer  HGA- 
2100.  based  on  the  use  of  a  20  ul  injection,  continuous  flow  purge  gas  and  non-pyrolytic 
graphite.  Smaller  size  furnace  devices  or  those  employing  faster  rates  of  atomization  can 
be  operated  using  low^r  atomization  temperatures  for  shorter  time  periods  than  the 
above  recommended  se  mgs. 

The  use  of  background  correction  is  recommended. 

Contamination  from  the  work  area  is  critical  in  cadmium  analysis.  Use  of  pipet  tips 
which  are  free  of  cadmium  is  of  particular  importance.  (See  part  5.5.7  of  the  Atomic 
Absorption  Methods  section  of  this  manual.) 

4.  For  every  sample  matrix  analyzed,  verification  is  necessary  to  determine  that  method  of 
standard  addition  is  not  required  (see  part  5.2.1  of  the  Atomic  Absorption  Methods 
section  of  this  manual). 

5.  If  method  of  standard  addition  is  required,  follow  the  procedure  given  earlier  in  part  8.5 
of  the  Atomic  Absorption  Methods  section  of  this  manual. 

6.  For  quality  control  requirements  and  optional  recommendations  for  use  in  drinking 
water  analyses,  see  part  10  of  the  Atomic  Absorption  Methods  section  of  this  manual. 

7.  Data  to  be  entered  into  STORET  must  be  reported  as  ug/1. 
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Precision  and  Accuracy 

1.  In  a  single  laboratory  (EMSL),  using  Cincinnati,  Ohio  tap  water  spiked  at  concentrations 
of  2.5,  5.0  and  10.0  ug  Cd/1,  the  standard  deviations  were  i0.10,  ± 0. 1 6  and  -0.33, 
respectively.  Recoveries  at  these  levels  were  96%,  99%  and  98%,  respectively. 
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CHROMIUM 


Method  218.1  (Atomic  Absorption,  direct  aspiration) 

STORET  NO.  Total  01034 
Dissolved  01030 
Suspended  01031 

Optimum  Concentration  Range:  0.5-10  mg/1  using  a  wavelength  of  357.9  nm 

Sensitivity:  0.25  mg/1 

Detection  Limit:  0.05  mg/1 

Preparation  of  Standard  Solution 

1 .  Stock  Solution:  Dissolve  1 .923  g  of  chromium  trioxide  (Cr03,  reagent  grade)  in  deionized 
distilled  water.  When  solution  is  complete,  acidify  with  redistilled  HN03  and  dilute  to  1 
liter  with  deionized  distilled  water.  1  ml  =  1  mg  Cr  ( 1000  mg/1 ). 

2.  Prepare  dilutions  of  the  stock  solution  to  be  used  as  calibration  standards  at  the  time  of 
analysis.  The  calibration  standards  should  be  prepared  using  the  same  type  of  acid  and  at 
the  same  concentration  as  will  result  in  the  sample  to  be  analyzed  either  directly  or  after 
processing. 

Sample  Preservation 

1.  For  sample  handling  and  preservation,  see  part  4. 1  of  the  Atomic  Absorption  Methods 
section  of  this  manual. 

Sample  Preparation 

1.  The  procedures  for  preparation  of  the  sample  as  given  in  parts  4.1.1  thru  4.1.4  of  the 
Atomic  Absorption  Methods  section  of  this  manual  have  been  found  to  be  satisfactory. 

Instrumental  Parameters  (General) 

1 .  Chromium  hollow  cathode  lamp 

2.  Wavelength:  357.9  nm 

3.  Fuel:  Acetylene 

4.  Oxidant:  Nitrous  oxide 

5.  Type  of  flame:  Fuel  rich 

Analysis  Procedure 

1.  For  analysis  procedure  and  calculation,  see  “Direct  Aspiration”,  pan  9.1  of  the  Atomic 
Absorption  Methods  section  of  this  manual. 
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Notes 


The  following  wavelengths  may  also  be  used: 

359.3  nm  Relative  Sensitivity  1.4 

425.4  nm  Relative  Sensitivity  2 

427.5  nm  Relative  Sensitivity  3 
428.9  nm  Relative  Sensitivity  4 

The  fuel  rich  air-acetylene  flame  provides  greater  sensitivity  but  is  subject  to  chemical 
and  matrix  interference  from  iron,  nickel,  and  other  metals.  If  the  analysis  is  performed 
in  a  lean  flame  the  interference  can  be  lessened  but  the  sensitivity  will  also  be  reduced. 

The  suppression  of  both  Cr  (III)  and  Cr  (VI)  absorption  by  most  interfering  ions  in  fuel 
rich  air-acetylene  flames  is  reportedly  controlled  by  the  addition  of  1%  ammonium 
bifluoride  in  0.2%  sodium  sulfate  [Talanta  20,  631  (1973)].  A  1%  oxine  solution  is  also 
reported  to  be  useful. 

For  levels  of  chromium  between  50  and  200  ug/1  where  the  air-acetylene  flame  can  not 
be  used  or  for  levels  below  50  ug/1,  either  the  furnace  procedure  or  the  extraction 
procedure  is  recommended.  See  Method  218.2  for  the  furnace  procedure  and  Method 
21 8.3  for  the  chelation-extraction  procedure. 

For  quality  control  requirements  and  optional  recommendations  for  use  in  drinking 
water  analyses,  see  part  10  of  the  Atomic  Absorption  Methods  section  of  this  manual. 
Data  to  be  entered  into  STORET  must  be  reported  as  ug/1 . 


Precision  and  Accuracy 

1 .  An  interlaboratory  study  on  trace  metal  analyses  by  atomic  absorption  was  conducted  by 
the  Quality  Assurance  and  Laboratory  Evaluation  Branch  of  EMSL.  Six  synthetic 
concentrates  containing  varying  levels  of  aluminum,  cadmium,  chromium,  copper,  iron, 
manganese,  lead  and  zinc  were  added  to  natural  water  samples.  The  statistical  results  for 
chromium  were  as  follows: 
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Number 

True  Values 
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Deviation 
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COPPER 

Method  220.1  (Atomic  Absorption,  direct  aspiration) 


STORET  NO.  Total  01042 
Dissolved  01040 
Suspended  01041 


Optimum  Concentration  Range: 
Sensitivity:  0.ltng/l 

Detection  Limit:  0.02  mg/1 


0.2-5  mg/1  using  a  wavelength  of  324.7  nm 


Preparation  of  Standard  Solution 

1.  Stock  Solution:  Carefully  weigh  1.00  g  of  electrolyte  copper  (analytical  reagent  grade). 
Dissolve  in  5  ml  redistilled  HN03  and  make  up  to  1  liter  with  deionized  distilled  water. 
Final  concentration  is  1  mg  Cu  per  ml  (1000  mg/1). 

2.  Prepare  dilutions  of  the  stock  solution  to  be  used  as  calibration  standards  at  the  time  of 
analysis.  The  calibration  standards  should  be  prepared  using  the  same  type  of  acid  and  at 
the  same  concentration  as  will  result  in  the  sample  to  be  analyzed  either  directly  or  after 
processing. 

Sample  Preservation 

1.  For  sample  handling  and  preservation,  see  part  4.1  of  the  Atomic  Absorption  Methods 
section  of  this  manual. 

Sample  Preparation 

1.  The  procedures  for  preparation  of  the  sample  as  given  in  parts  4.1.1  thru  4.1.4  of  the 
Atomic  Absorption  Methods  section  of  this  manual  have  been  found  to  be  satisfactory. 

Instrumental  Parameters  (General) 

1 .  Copper  hollow  cathode  lamp 

2.  Wavelength:  324.7  nm 

3.  Fuel:  Acetylene 

4.  Oxidant:  Air 

5.  Type  of  {lame:  Oxidizing 

Analysis  Procedure 

1.  For  analysis  procedure  and  calculation,  see  "Direct  Aspiration”,  part  9.1  of  the  Atomic 
Absorption  Methods  section  of  this  manual. 
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Notes 

1 .  For  levels  of  copper  below  SO  ug/ 1 ,  either  the  Special  Extraction  Procedure,  given  in  part 
9.2  of  the  Atomic  Absorption  Methods  section  or  the  furnace  technique,  Method  220.2, 
is  recommended. 

2.  Numerous  absorption  lines  are  available  for  the  determination  of  copper.  By  selecting  a 
suitable  absorption  wavelength,  copper  samples  may  be  analyzed  over  a  very  wide  range 
of  concentration.  The  following  lines  may  be  used: 

327.4  nm  Relative  Sensitivity  2 

216.5  nm  Relative  Sensitivity  7 

222.5  nm  Relative  Sensitivity  20 

3.  Data  to  be  entered  into  STORET  must  be  reported  as  ug/ 1 . 

4.  The  2,9-dimethyl- 1,  10-phenanthroline  colorimetric  method  may  also  be  used  (Standard 
Methods,  14th  Edition,  p.  196). 

Precision  and  Accuracy 

1 .  An  interlaboratory  study  on  trace  metal  analyses  by  atomic  absorption  was  conducted  by 

the  Quality  Assurance  and  Laboratory  Evaluation  Branch  of  EMSL.  Six  synthetic 
concentrates  containing  varying  levels  of  aluminum,  cadmium,  chromium,  copper,  iron, 
manganese,  lead  and  zinc  were  added  to  natural  water  samples.  The  statistical  results  for 
copper  were  as  follows: 
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LEAD 

Method  239.2  (Atomic  Absorption,  furnace  technique) 


STORET  NO.  Total  01051 
Dissolved  01049 
Suspended  01050 

Optimum  Concentration  Range:  5-100  u g/1 

Detection  Limit:  1  ug/1 

Preparation  of  Standard  Solution 

1 .  Stock  solution:  Prepare  as  described  under  “direct  aspiration  method”. 

2.  Lanthanum  Nitrate  Solution:  Dissolve  58.64  g  of  ACS  reagent  grade  La203  in  100  ml 
cone.  HN03  and  dilute  to  1000  ml  with  deionized  distilled  water.  1  ml  =  50  mg  La. 

3.  Working  Lead  Solution:  Prepare  dilutions  of  the  stock  lead  solution  to  be  used  as 
calibration  standards  at  the  time  of  analysis.  Each  calibration  standard  should  contain 
0.5%  (v/v)  HN03.  To  each  100  ml  of  diluted  standard  add  10  ml  of  the  lanthanum 
nitrate  solution. 

Sample  Preservation 

1.  For  sample  handling  and  preservation,  see  part  4.1  of  the  Atomic  Absorption  Methods 
section  of  this  manual. 

Sample  Preparation 

1.  Prepare  as  described  under  "direct  aspiration  method”.  Sample  solutions  for  analysis 
should  contain  0.5%  (v/v)  HN03. 

2. ^  To  each  100  ml  of  prepared  sample  solution  add  10  ml  of  the  lanthanum  nitrate  solution. 

Instrument  Parameters  (General) 

1.  Drying  Time  and  Temp:  30  sec-1 25*C. 

2.  Ashing  Time  and  Temp:  30  sec-500“C. 

3.  Atomizing  Time  and  Temp:  10  sec-2700'C. 

4.  Purge  Gas  Atmosphere:  Argon 

5.  Wavelength:  283.3  nm 

6.  Other  operating  parameters  should  be  set"  as  specified  by  the  particular  instrument 
manufacturer. 

Analysis  Procedure 

1.  For  the  analysis  procedure  in  the  calculation  see  "Furnace  Procedure",  part  9.3  of  the 
Atomic  Absorption  Methods  section  of  this  manual. 
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1 .  The  above  concentration  values  and  instrument  conditions  are  for  a  Perkin-Elmer  HGA- 
2100,  based  on  the  use  of  a  20  u I  injection,  continuous  flow  purge  gas  and  non-pyrolytic 
graphite.  Smaller  size  furnace  devices  or  those  employing  faster  rates  of  atomization  can 
be  operated  using  lower  atomization  temperatures  for  shorter  time  periods  than  the 
above  recommended  settings. 

2.  The  use  of  background  correction  is  recommended. 

3.  Greater  sensitivity  can  be  achieved  using  the  217.0  nm  line,  but  the  optimum 
concentration  range  is  reduced.  The  use  of  a  lead  electrodeless  discharge  lamp  at  this 
lower  wavelength  has  been  found  to  be  advantageous.  Also  a  lower  atomization 
temperature  (2400"Q  may  be  preferred. 

4.  To  suppress  sulfate  interference  (up  to  1500  ppm)  lanthanum  is  added  as  the  nitrate  to 
both  samples  and  calibration  standards.  (Atomic  Absorption  Newsletter  Vol.  15,  No.  3, 
p  71,  May-June  1976.) 

5.  Since  glassware  contamination  is  a  severe  problem  in  lead  analysis,  all  glassware  should 
be  cleaned  immediately  prior  to  use,  and  once  cleaned,  should  not  be  open  to  the 
atmosphere  except  when  necessary. 

6.  For  every  sample  matrix  analyzed,  verification  is  necessary  to  determine  that  method  of 
standard  addition  is  not  required  (see  part  5.2.1  of  the  Atomic  Absorption  Methods 
section  of  this  manual). 

7.  For  quality  control  requirements  and  optional  recommendations  for  use  in  drinking 
water  analyses,  see  part  10  of  the  Atomic  Absorption  Methods  section  of  this  manual. 

8.  If  method  of  standard  addition  is  required,  follow  the  procedure  given  earlier  in  part  8.5 
of  the  Atomic  Absorption  Methods  section  of  this  manual. 

9.  Data  to  be  entered  into  STORET  must  be  reported  as  ug/1. 

Precision  and  Accuracy 

1.  In  a  single  laboratory  (EMSL),  using  Cincinnati,  Ohio  tap  water  spiked  at  concentrations 
of  25,  50,  and  100  ug  Pb/1,  the  standard  deviations  were  ±1.3,  *1.6,  and  ±3.7, 
respectively.  Recoveries  at  these  levels  were  88%,  92%,  and  95%  respectively. 
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NICKEL 

Method  249.1  (Atomic  Absorption,  direct  aspiration) 

STORET  NO.  Total  01067 
Dissolved  01065 
Suspended  01066 

Optimum  Concentration  Range:  0.3-5  mg/1  using  a  wavelength  of  232.0  nm 

Sensitivity:  0. 1 5  mg/ 1 

Detection  Limit:  0.04  mg/1 

Preparation  of  Standard  Solution 

1.  Stock  Solution:  Dissolve  4.953  g  of  nickel  nitrate,  Ni(N03)2*6H20  (analytical  reagent 
grade)  in  deionized  distilled  water.  Add  10  ml  of  cone,  nitric  acid  and  dilute  to  1  liter 
with  deionized  distilled  water.  1  ml  =  1  mg  Ni  (1000mg/l). 

2.  Prepare  dilutions  of  the  stock  nickel  solution  to  be  used  as  calibration  standards  at  the 
time  of  analysis.  The  calibration  standards  should  be  prepared  using  the  same  type  of 
acid  and  at  the  same  concentration  as  will  result  in  the  sample  to  be  analyzed  either 
directly  or  after  processing. 

Sample  Preservation 

1.  For  sample  handling  and  preservation,  see  part  4. 1  of  the  Atomic  Absorption  Methods 
section  of  this  manual. 

Sample  Preparation 

1.  The  procedures  for  preparation  of  the  sample  as  given  in  parts  4.1.1  thru  4.1.4  of  the 
Atomic  Absorption  Methods  section  of  this  manual  have  been  found  to  be  satisfactory. 

Instrumental  Parameters  (General) 

1 .  Nickel  hollow  cathode  lamp 

2.  Wavelength:  232.0  nm 

3.  Fuel:  Acetylene 

4.  Oxidant:  Air 

5.  Type  of  Flame:  Oxidizing 

Analysis  Procedure 

1.  For  analysis  procedure  and  calculation,  see  “Direct  Aspiration”,  part  9.1  of  the  Atomic 
Absorption  Methods  section  of  this  manual. 


Approved  for  NPDES 
Issued  1974 
Editorial  revision  1978 


Interferences 

1.  The  352.4  nm  wavelength  is  less  susceptible  to  spectral  interference  and  may  be  used. 
The  calibration  curve  is  more  linear  at  this  wavelength;  however,  there  is  some  loss  of 
sensitivity. 

Notes 

1.  For  levels  of  nickel  below  100  ug/1,  either  the  Special  Extraction  Procedure,  given  in 
part  9.2  of  the  Atomic  Absorption  Methods  section  or  the  furnace  technique,  Method 
249.2,  is  recommended. 

2.  Data  to  be  entered  into  STORET  must  be  reported  as  ug/ 1 . 

3.  The  heptoxime  method  may  also  be  used  (Standard  Methods,  14th  Edition,  p  232). 

Precision  and  Accuracy 

1.  In  a  single  laboratory  (EMSL),  using  a  mixed  industrial-domestic  waste  effluent  at 
concentrations  of  0.20, 1.0  and  5.0  mg  Ni/1,  the  standard  deviations  were  ±0.011,  ±0.02 
and  ±0.04,  respectively.  Recoveries  at  these  levels  were  100%,  97%  and  93%, 
respectively. 


ZINC 


Method  289.1  (Atomic  Absorption,  direct  aspiration) 

STORET  NO.  Total  01092 
Dissolved  01090 
Suspended  01091 

Optimum  Concentration  Range:  0.05-1  mg/1  using  a  wavelength  of  213.9  nm 

Sensitivity:  0.02  mg/ 1 

Detection  Limit:  0.005  mg/1 

Preparation  of  Standard  Solution 

1.  Stock  Solution:  Carefully  weigh  1.00  g  of  zinc  metal  (analytical  reagent  grade)  and 
dissolve  cautiously  in  10  ml  HNO,.  When  solution  is  complete  make  up  to  1  liter  with 
deionized  distilled  water.  1  ml  =  1  mg  Zn  (1000  mg/1). 

2.  Prepare  dilutions  of  the  stock  solution  to  be  used  as  calibration  standards  at  the  time  of 
analysis.  The  calibration  standards  should  be  prepared  using  the  same  type  of  acid  and  at 
the  same  concentration  as  will  result  in  the  sample  to  be  analyzed  either  directly  or  after 
processing. 

Sample  Preservation 

1.  For  sample  handling  and  preservation,  see  part  4. 1  of  the  Atomic  Absorption  Methods 
section  of  this  manual. 

Sample  Preparation 

1.  The  procedures  for  preparation  of  the  sample  as  given  in  parts  4.1.1  thru  4.1.4  of  the 
Atomic  Absorption  Methods  section  of  this  manual  have  been  found  to  be  satisfactory. 

Instrumental  Parameters 

1 .  Zinc  hollow  cathode  lamp 

2.  Wavelength:  213.9  nm 

3.  Fuel:  Acetylene 

4.  Oxidant:  Air 

5.  Type  of  flame:  Oxidizing 

Analysis  Procedure 

1.  For  the  analysis  procedure  and  the  calculation,  see  “direct  aspiration”  part  9.1  of  the 
Atomic  Absorption  Methods  section  of  this  manual. 
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Notes 


High  levels  of  silicon  may  interfere. 

The  air-acetylene  flame  absorbs  about  25%  of  the  energy  at  the  2 13.9  nm  line. 

The  sensitivity  may  be  increased  by  the  use  of  low-temperature  flames. 

Some  sample  container  cap  liners  can  be  a  source  of  zinc  contamination.  To  circumvent 
or  avoid  this  problem,  the  use  of  polypropylene  caps  is  recommended. 

The  dithizone  colorimetric  method  may  also  be  used  (Standard  Methods,  14th  Edition,  p 
265). 

For  concentrations  of  zinc  below  0.01  mg/1,  either  the  Special  Extraction  Procedure 
given  in  part  9.2  of  the  Atomic  Absorption  Methods  section  or  the  furnace  procedure. 
Method  289.2,  is  recommended. 

Data  to  entered  into  Storet  must  be  reported  as  ug/1. 


Precision  and  Accuracy 


An  interlaboratory  study  on  trace  metal  analyses  by  atomic  absorption  was  conducted  by 
the  Quality  Assurance  and  Laboratory  Evaluation  Branch  of  EMSL.  Six  synthetic 
concentrates  containing  varying  levels  of  aluminum,  cadmium,  chromium,  copper,  iron, 
manganese,  lead  and  zinc  were  added  to  natural  water  samples.  The  statistical  results  for 
zinc  were  as  follows: 


Number 
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ug/iiter 


Mean  Value 
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PETROLEUM  HYDROCARBONS,  TOTAL  RECOVERABLE 
Method  418.1  (Spectrophotometric,  Infrared) 

STORET  NO.  45501 

Scope  and  Application 

1.1  This  method  is  for  the  measurement  of  fluorocarbon-113  extractable  petroleum 
hydrocarbons  from  surface  and  saline  waters,  industrial  and  domestic  wastes. 

1 .2  The  method  is  applicable  to  measurement  of  light  fuels,  although  loss  of  about  half  of  any 
gasoline  present  during  the  extraction  manipulations  can  be  expected. 

1.3  The  method  is  sensitive  to  levels  of  1  mg/1  and  less,  and  may  be  extended  to  ambient 
monitoring. 

Summary  of  Method 

2. 1  The  sample  is  acidified  to  a  low  pH  ( <  2)  and  serially  extracted  with  fluorocarbon- 1 1 3  in 
a  separatory  funnel.  Interferences  are  removed  with  silica  gel  adsorbant.  Infrared 
analysis  of  the  extract  is  performed  by  direct  comparison  with  standards. 

Definitions 

3.1  As  in  the  case  of  Oil  and  Grease,  the  parameter  of  Petroleum  Hydrocarbons  is  defined  by 
the  method.  The  measurement  may  be  subject  to  interferences  and  the  results  should  be 
evaluated  accordingly. 

3.2  Oil  and  Grease  is  a  measure  of  biodegradable  animal  greases  and  vegetable  oils  along 
with  the  relative  non-biodegradable  mineral  oils.  Petroleum  hydrocarbons  is  the  measure 
of  only  the  mineral  oils.  Maximum  information  may  be  obtained  using  both  methods  to 
measure  and  characterize  oil  and  grease  of  all  sources. 

Sampling  and  Storage 

4. 1  A  representative  sample  of  1  liter  volume  should  be  collected  in  a  glass  bottle.  Because 
losses  of  grease  will  occur  on  sampling  equipment,  the  collection  of  a  composite  sample  is 
impractical.  The  entire  sample  is  consumed  by  this  test;  no  other  analyses  may  be 
performed  using  aliquots  of  the  sample. 

4.2  A  delay  between  sampling  and  analysis  of  greater  than  4  hours  requires  sample 
preservation  by  the  addition  of  5  ml  HC1  (6.1).  A  delay  of  greater  than  48  hours  also 
requires  refrigeration  for  sample  preservation. 

Apparatus 

5. 1  Separatory  funnel,  2000  ml,  with  Teflon  stopcock. 

5.2  Filter  paper,  Whatman  No.  40,  1 1  cm. 

5.3  Infrared  spectrophotometer,  scanning  or  fixed  wavelength,  for  measurement  around 
2950  cm'. 

5.4  Cells,  10  mm,  50  mm,  and  100  mm  pathlength,  sodium  chloride  or  infrared  grade  glass. 

5.5  Magnetic  stirrer,  with  Teflon  coated  stirring  bars. 

Reagents 

6. 1  Hydrochloric  acid,  1:1.  Mix  equal  volumes  of  cone  HC1  and  distilled  water. 
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6.2  Fluorocarbon- 1 13, (1,1, 2-trichloro-l,2,2-trifluroethane),  b.p.  48*C. 

6.3  Sodium  sulfate,  anhydrous  crystal. 

6.4  Silica  gel,  60-200  mesh,  Davidson  Grade  9S0  or  equivalent.  Should  contain  1-2%  water 
as  defined  by  residue  test  at  130*C.  Adjust  by  overnight  equilibration  if  needed. 

6.5  Calibration  mixtures: 

6.5.1  Reference  oil:  Pipet  15.0  ml  n-hexadecane,  15.0  ml  isooctane,  and  10.0  ml 
chlorobenzene  into  a  SO  ml  glass  stoppered  bottle.  Maintain  the  integrity  of  the 
mixture  by  keeping  stoppered  except  when  withdrawing  aliquots. 

6.5.2  Stock  standard:  Pipet  1.0  ml  reference  oil  (6.5.1)  into  a  tared  200  ml  volumetric 
flask  and  immediately  stopper.  Weigh  and  dilute  to  volume  with  fluorocarbon- 1 1 3. 

6.5.3  Working  standards:  Pipet  appropriate  volumes  of  stock  standard  (6.5.2)  into  100 
ml  volumetric  flasks  according  to  the  cell  pathlength  to  be  used.  Dilute  to  volume 
with  fluorocarbon- 113.  Calculate  concentration  of  standards  from  the  stock 
standard. 

7.  Procedure 

7. 1  Mark  the  sample  bottle  at  the  water  meniscus  for  later  determination  of  sample  volume. 
If  the  sample  was  not  acidified  at  time  of  collection,  add  5  ml  hydrochloric  acid  (6.1)  to 
the  sample  bottle.  After  mixing  the  sample,  check  the  pH  by  touching  pH-sensitive  paper 
to  the  cap  to  insure  that  the  pH  is  2  or  lower.  Add  more  acid  if  necessary. 

7.2  Pour  the  sample  into  a  separatory  funnel. 

7.3  Add  30  ml  fluorocarbon- 1 13  (6.2)  to  the  sample  bottle  and  rotate  the  bottle  to  rinse  the 
sides.  Transfer  the  solvent  into  the  separatory  funnel.  Extract  by  shaking  vigorously  for  2 
minutes.  Allow  the  layers  to  separate. 

7.4  Filter  the  solvent  layer  through  a  funnel  containing  solvent-moistened  filter  paper  into  a 
100  ml  volumetric  flask. 

NOTE  1:  An  emulsion  that  fails  to  dissipate  can  be  broken  by  pouring  about  1  g  sodium 
sulfate  (6.3)  into  the  finer  paper  cone  and  slowly  draining  the  emulsion  through  the  salt. 
Additional  1  g  portions  can  be  added  to  the  cone  as  required. 

7.5  Repeat  (7.3  and  7.4)  twice  more  with  30  ml  portions  of  fresh  solvent,  combining  all 
solvent  into  the  volumetric  flask. 

7.6  Rinse  the  tip  of  the  separatory  funnel,  filter  paper,  and  the  funnel  with  a  total  of  5-10  ml 
solvent  and  collect  the  rinsings  in  the  flask.  Dilute  the  extract  to  100  ml.  If  the  extract  is 
known  to  contain  greater  than  100  mg  of  non-hydrocarbon  organic  material,  pipet  an 
appropriate  portion  of  the  sample  to  a  100  ml  volumetric  and  dilute  to  volume. 

7.7  Discard  about  5-10  ml  solution  from  the  volumetric  flask.  Add  3  g  silica  gel  (6.4)  and  a 
stirring  bar;  stopper  the  volumetric  flask,  and  stir  the  solution  for  a  minimum  of  5  min  on 
a  magnetic  stirrer. 
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INSTALLATION  RESTORATION  PROGRAM  PHASE  2 
CONFIRHATION/QUANTIFICATION  STAGE  1  VOLUME  2<U>  HESTON 
<ROV  F)  INC  WEST  CHESTER  PA  OCT  8<  F33C13-GG-D-4GM 

F/Q  24/2 


UNCLASSIFIED 


OIL  AND  GREASE,  TOTAL  RECOVERABLE 


Method  413.2  (Spectrophotometric,  Infrared) 

STORET  NO.  00560 


1 .  Scope  and  Application 

1.1  This  method  includes  the  measurement  of  fluorocarbon-113  extractable  matter  from 
surface  and  saline  waters,  industrial  and  domestic  wastes.  It  is  applicable  to  the 
determination  of  hydrocarbons,  vegetable  oils,  animal  fats,  waxes,  soaps,  greases  and 
related  matter. 

1.2  The  method  is  applicable  to  measurement  of  most  light  petroleum  fuels,  although  loss  of 
about  half  of  any  gasoline  present  during  the  extraction  manipulations  can  be  expected. 

1.3  The  method  covers  the  range  from  0.2  to  1000  mg/1  of  extractable  material. 

1.4  While  this  method  can  be  used  to  obtain  an  estimate  of  the  oil  and  grease  that  would  be 
measured  gravimetrically,  in  many  cases  the  estimate  more  accurately  describes  the 
parameter,  as  it  will  measure  volatiles  more  effectively  and  is  not  susceptible  to 
interferences  such  as  extractable  sulfur.  It  can  be  used  with  the  Petroleum  Hydrocarbon 
procedure  to  obtain  an  oil  and  grease  value  and  a  petroleum  hydrocarbon  value  on  the 
same  sample. 

2.  Summary  of  Method 

2. 1  The  sample  is  acidified  to  a  low  pH  (  <  2)  and  extracted  with  fluorocarbon-1 13.  The  oil . 
and  grease  is  determined  by  comparison  of  the  infrared  absorbance  of  the  sample  extract 
with  standards. 

3.  Definitions 

3.1  The  definition  of  oil  and  grease  is  based  on  the  procedure  used.  The  source  of  the  oil 
and/or  grease,  and  the  presence  of  extractable  non-oily  matter  will  influence  the  material 
measured  and  interpretation  of  results. 

4.  Sampling  and  Storage 

4. 1  A  representative  sample  of  1  liter  volume  should  be  collected  in  a  glass  bottle.  If  analysis 
is  to  be  delayed  for  more  than  a  few  hours,  the  sample  is  preserved  by  the  addition  of  5  ml 
HQ  (6. 1)  at  the  time  of  collection  and  refrigerated  at  4*C. 

4.2  Because  losses  of  grease  will  occur  on  sampling  equipment,  the  collection  of  a  composite 
sample  is  impractical.  Individual  portions  collected  at  prescribed  time  intervals  must  be 
analyzed  separately  to  obtain  the  average  concentration  over  an  extended  period. 

5.  Apparatus 

3 . 1  Separatory  funnel,  2000  ml,  with  T eflon  stopcock. 

5.2  Infrared  spectrophotometer,  scanning.  Non-scanning  instruments  may  also  be  used  but 
can  be  subject  to  positive  interferences  in  complex  chemical  wastewaters. 

5.3  Cells,  10  mm,  50  mm,  and  100  mm  path  length,  sodium  chloride  or  infrared  grade  glass. 

5.4  Filter  paper,  Whatman  No.  40, 1 1  cm. 
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Reagents 

6. 1  Hydrochloric  acid,  1:1.  Mix  equal  volumes  of  cone.  HC1  and  distilled  water. 

6.2  Fluorocarbon- 11 3,  ( 1 , 1 ,2-trichloro- 1 ,2,2-trifluoroethane),  b.  p.  48*C. 

6.3  Sodium  sulfate,  anhydrous  crystal. 

6.4  Calibration  mixtures: 

6.4.1  Reference  oil:  Pipet  15.0  ml  n-hexadecane,  15.0  ml  isooctane,  and  10.0  ml 
chlorobenzene  into  a  50  ml  glass  stoppered  bottle.  Maintain  the  integrity  of  the 
mixture  by  keeping  stoppered  except  when  withdrawing  aliquots. 

6.4.2  Stock  standard:  Pipet  1.0  ml  reference  oil  (6.4. 1)  into  a  tared  200  ml  volumetric 
flask  and  immediately  stopper.  Weigh  and  dilute  to  volume  with  fluorocarbon- 1 13. 

6.4.3  Working  standards:  Pipet  appropriate  volumes  of  stock  standard  (6.4.2)  into  100 
ml  volumetric  flasks  according  to  the  cell  pathlength  to  be  used.  Dilute  to  volume 
with  fluorocarbon- 113.  Calculate  concentration  of  standards  from  the  stock 
standard. 

Procedure 

7. 1  Marie  the  sample  bottie  at  the  water  meniscus  for  later  determination  of  sample  volume. 
If  the  sample  was  not  acidified  at  time  of  collection,  add  5  ml  hydrochloric  acid  (6. 1)  to 
the  sample  bottle.  After  mixing  the  sample,  check  the  pH  by  touching  pH-sensitive  paper 
to  the  cap  to  insure  that  the  pH  is  2  or  lower.  Add  more  acid  if  necessary. 

7.2  Pour  the  sample  into  a  separatory  funnel. 

7.3  Add  30  ml  fluorocarbon- 1 13  (6.2)  to  the  sample  bottle  and  rotate  the  bottle  to  rinse  the 
sides.  Transfer  the  solvent  into  the  separatory  funnel.  Extract  by  shaking  vigorously  for  2 
minutes.  Allow  the  layers  to  separate. 

7.4  Filter  the  solvent  layer  into  a  100  ml  volumetric  flask  through  a  funnel  containing 
solvent-moistened  filter  paper. 

NOTE:  An  emulsion  that  fails  to  dissipate  can  be  broken  by  pouring  about  1  g  sodium 
sulfate  (6.3)  into  the  filter  paper  cone  and  slowly  draining  the  emulsion  through  the  salt. 
Additional  1  g  portions  can  be  added  to  the  cone  as  required. 

7.5  Repeat  (7.3  and  7.4)  twice  more  with  30  ml  portions  of  fresh  solvent,  combining  all 
solvent  in  the  volumetric  flask. 

7.6  Rinse  the  tip  of  the  separatory  funnel,  filter  paper,  and  the  funnel  with  a  total  of  5-10  ml 
fluorocarbon- 1 13  and  collect  the  rinsings  in  the  flask.  Dilute  the  extract  to  100  ml,  and 
stopper  the  flask. 

7.7  Select  appropriate  working  standards  and  cell  pathlength  according  to  the  following 
table  of  approximate  working  ranges: 


Pathlength 

10  mm 
50  mm 
100  mm 


Range 

2-40  mg 
0.4-8  mg 
0.1-4  mg 


7.8  Scan  standards  and  samples  from  3200  cm'1  to  2700  cm'1  with  fluorocarbon-1 13  in  the 
reference  beam  and  record  the  results  on  absorbance  paper.  The  absorbances  of  samples 
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and  standards  are  measured  by  constructing  a  straight  baseline  over  the  range  of  the  scan 
and  measuring  the  absorbance  of  the  peak  maximum  at  2930  cm'1  and  subtracting  the 
baseline  absorbance  at  that  point.  For  an  example  of  a  typical  oil  spectrum  and  baseline 
construction,  see  Gruenfeld(1>.  Non-scanning  instruments  should  be  operated  according 
to  manufacturer’s  instructions,  although  calibration  must  be  performed  using  the 
standards  described  above  (6.4).  If  the  absorbance  exceeds  0.8  for  a  sample,  select  a 
shorter  pathlength  or  dilute  as  required. 

7.9  Use  a  calibration  plot  of  absorbance  vs.  mg  oil  prepared  from  the  standards  to  determine 
the  mg  oil  in  the  sample  solution. 

Calculation 


R  x  O 

mg/l  total  oil  and  grease  =  — y — 


where: 

R  —  oil  in  solution,  determined  from  calibration  plot,  in  milligrams. 

D  *  extract  dilution  factor,  if  used. 

V  a=  volume  of  sample,  determined  by  refilling  sample  bottle  to  calibration  line  and 
correcting  for  add  addition  if  necessary,  in  liters. 

Precision  and  Accuracy 

9. 1  The  two  oil  and  grease  methods  in  this  manual  were  tested  by  a  single  laboratory  (EMSL) 
on  sewage.  This  method  determined  the  oil  and  grease  levd  in  the  sewage  to  be  17.S 
mg/l.  When  1  liter  portions  of  the  sewage  were  dosed  with  14.0  mg  of  a  mixture  of  #2 
fuel  oil  and  Wesson  oil,  the  recovery  was  99%  with  a  standard  deviation  of  ±1.4  mg/l. 
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inter-office  memorandum 


ROBERT  KARNAUSKAS 
KASS  SHEEDY 
RICH  JOHNSON 


FROM:  JUDY  PORTA 


DATE:  MAY  31,  1985 
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SUBJECT:  SELFRIDGE  A.F.B. 

RESULTS  FOR  WATER  SAMPLES 


W.  O.  No.:  0628-05-49 


Enclosed  is  the  analytical  report  for  analyses  of  water  samples  for  the  above- 

referenced  client.  The  results  for  VOA  resamples  will  be  available  by  June  7,  1985 


RFW  2-74-39 


pG.  l 

SELFRIDGE  A.F.B. 
WATER  SAMPLES 
SUMMARY  REPORT 

W.O.  NO.  0628-05-49 

DATE 

OF  REPORT: 

MAY  22,  1985 

pH  ANALYSIS 

a) 

R.F.W.  NO. 

SAMPLE  DATE 

DESCRIPTION  COLLECTED 

DATE 

RECD 

DATE 

ANALYZED 

pH 

8504-422-0010 

W-l 

4-18-85 

4-19-85 

4-22-85 

7.0 

-0020 

W-2 

4-18-85 

4-19-85 

4-22-85 

7.1 

-0020R 

W-2  (DUP) 

4-18-85 

4-19-85 

4-22-85 

7.1 

8503-273-0140 

W-3 

3-09-85 

3-13-85 

3-14-85 

7.4 

-0080 

W-4 

3-09-85 

3-13-85 

3-14-85 

7.1 

8503-263-0020 

W-5 

3-08-85 

3-11-85 

3-11-85 

7.0 

8503-273-0120 

W-6 

3-09-85 

3-13-85 

3-14-85 

7.0 

-0130 

W-7 

3-09-85 

3-13-85 

3-14-85 

6.9 

8503-263-0010 

W-8 

3-08-85 

3-11-85 

3-11-85 

6.8 

-0050 

W- 9 

3-08-85 

3-11-85 

3-11-85 

7.5 

-0040 

W-10 

3-08-85 

3-11-85 

3-11-85 

7.5 

8503-273-0090 

W-l  1 

3-10-85 

3-13-85 

3-14-85 

7.1 

-0100 

W-l  2 

3-10-85 

3-13-85 

3-14-85 

7.1 

-0010 

W-l  3 

3-11-85 

3-13-85 

3-14-85 

6.8 

-0020 

W-l  4 

3-11-85 

3-13-85 

3-14-85 

7.2 

-0190 

W-l  5 

3-11-85 

3-13-85 

3-14-85 

7.4 

8503-254-0010 

W-l  6 

3-06-85 

3-07-85 

3-08-85 

6.7 

-0020 

W-l  7 

3-06-85 

3-07-85 

3-08-85 

6.8 

-0030 

W-l  8 

3-06-85 

3-07-85 

3-08-85 

7.2 

-0040 

W- 1 9 

3-06-85 

3-07-85 

3-08-85 

7.5 

-0050 

W-20 

3-05-85 

3-07-85 

3-08-85 

7.4 

-0070 

W-20A 

3-06-85 

3-07-85 

NOT  REOUESTED 

-0060 

W-2 1 

3-06-85 

3-07-85 

3-08-85 

7.1 

8503-256-0010 

W-22 

3-07-85 

3-08-85 

3-12-85 

6.9 

8503-263-0030 

W-23 

3-07-85 

3-11-85 

3-11-85 

7.1 

8503-256-0020 

W-24 

3-07-85 

3-08-85 

3-12-85 

6.2 

-0030 

W-25 

3-07-85 

3-08-85 

3-12-85 

7.2 

8503-273-0110 

W-41 

3-10-85 

3-13-85 

3-14-85 

7.2 

M2 
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DATE  OF  REPORT:  MAY  22,  1985 


SELFRIDGE  A.F.B.  (WATER  SAMPLES)  (CON'T.)  PG.  2 

b)  Ideally,  pH  measurements  should  be  determined  in  the  field.  These  readings 
serve  to  confirm  any  field  measurements.  There  are  no  specific  requirements 
for  pH  determination  in  this  task  order  so  pH  measurements  were  taken  using  a 
Beckman  Expandomatic  SS-2  pH  meter. 

II.  SPECIFIC  CONDUCTANCE  ANALYSIS 


a) 

R.F.W.  NO. 


SAMPLE  DATE 

DESCRIPTION  COLLECTED 


DATE  DATE 
REC'D  ANALYZED 


SP.  COND 
uMHOS/CM 


8504-422-0010 

W-l 

4-18-85 

4-19-85 

4-22-85 

758 

-0020 

W-2 

4-18-85 

4-19-85 

4-22-85 

534 

-0020R 

W-2  (DUP) 

4-18-85 

4-19-85 

4-22-85 

537 

8503-273-0140 

W-3 

3-09-85 

3-13-85 

3-14-85 

1 ,140 

-0080 

W-4 

3-09-85 

3-13-85 

3-14-85 

839 

8503-263-0020 

W-5 

3-08-85 

3-11-85 

3-11-85 

2,630 

-0020R 

W-5  (DUP) 

3-08-85 

3-11-85 

3-11-85 

2,610 

8503-273-0120 

W-6 

3-09-85 

3-13-85 

3-14-85 

2,590 

-0120R 

W-6 

3-09-85 

3-13-85 

3-14-85 

2,630 

-0130 

W-7 

3-09-85 

3-13-85 

3-14-85 

3,700 

-0130R 

W-7 

3-09-85 

3-13-85 

3-14-85 

3,770 

8503-263-0010 

W-8 

3-08-85 

3-11-85 

3-11-85 

1  ,450 

-0050 

W-9 

3-08-85 

3-11-85 

3-11-85 

983 

-0040 

W-10 

3-08-85 

3-11-85 

3-11-85 

404 

8503-273-0090 

W-l  1 

3-10-85 

3-13-85 

3-14-85 

777 

-0100 

W-l  2 

3-10-85 

3-13-85 

3-14-85 

1 ,300 

-0010 

W-l  3 

3-11-85 

3-13-85 

3-14-85 

1,150 

-0020 

W-l  4 

3-11-85 

3-13-85 

3-14-85 

1  ,1^0 

-0190 

W-l  5 

3-11-85 

3-13-85 

3-14-85 

1  ,010 

8503-254-0010 

W-l  6 

3-06-85 

3-07-85 

3-03-85 

1  ,080 

-0020 

W-l  7 

3-06-85 

3-07-85 

3-08-85 

1,110 

-0030 

W-l  8 

3-06-85 

3-07-85 

3-08-85 

1  ,080 

-0040 

W-l  9 

3-06-85 

3-07-85 

3-08-85 

3,290 

-0050 

W-20 

3-06-85 

3-07-85 

3-08-85 

8,600 

-0060 

W-2 1 

3-06-85 

3-07-85 

3-08-85 

1  ,580 

8503-256-0010 

W- 22 

3-07-85 

3-08-85 

3-12-85 

1  ,630 

8503-263-0030 

W-23 

3-07-85 

3-08-35 

3-11-85 

1  ,320 

8503-256-0020 

W-24 

3-07-85 

3-08-85 

3-12-85 

7,010 

-0030 

W-25 

3-07-85 

3-08-85 

3-12-85 

1,190 

3503-273-0110 

W-4 1 

3-10-85 

3-13-85 

3-14-85 

1  ,020 
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inter-office  memorandum 

TO:  Skip  Ricketts  Kass  Sheedy 

Bob  Kaurnauskas  Earl  Hansen 


FROM:  JUDY  PORTA  ^ 


SUBJECT:  SELFRIDGE  A.F.B. 

ADD'N  PETROLEUM  HYDROCARBON  RESULT 


jtSKjNERS  V  J  CONSULTANT 


DATE:  June  19,  1985 


W.  0.  No.:  0628-05-49 


This  result  was  inadvertantly  omitted  from  the  May  22,  1985  report  of  analysis 
for  Petroleum  Hydrocarbon. 


R.F.W.  NO: 


SAMPLE 

DESCRIPTION 


DATE 

COLLECTED 


DATE  DATE 

REC'D  ANALYZED 


8503-273-0190 


3-11-85 


3-12-85  3-18-85 


RFW  2-74-39 
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DATE  OF  REPORT:  MAY  22,  1985 
SELFRIDGE  A.F.B.  (WATER  SAMPLES)  (CON'T.)  PG.  3 
H .  SPECIFIC  CONDUCTANCE  (CQN‘T.) 

b)  These  samples  were  analyzed  by  EPA  Method  120.1  within  the  EPA 
recommended  holding  time  of  28  days  from  date  of  collection  to  date  of  analysis, 
A  detection  limit  of  5  uMHOS/CM  was  achieved. 

III.  PETROLEUM  HYDROCARBON  ANALYSIS 


R.F.W.  NO. 


SAMPLE 

DESCRIPTION 


DATE 

COLLECTED 


DATE 

REC'D 


DATE 

ANALYZED 


8504-422-0010 

W-l 

4-18-85 

4-19-85 

5-03-85 

-0020 

W-2 

4-18-85 

4-19-85 

5-03-85 

8503-273-0140 

W-3 

3-09-85 

3-13-85 

3-20-85 

-0080 

W-4 

3-09-85 

3-13-85 

3-18-85 

8503-273-0090 

W-l  1 

3-10-85 

3-13-85 

3-18-85 

-0100 

W-l  2 

3-10-85 

3-13-85 

3-18-35 

-0010 

W-l  3 

3-11-85 

3-13-85 

3-16-85 

-0020 

W01  4 

3-11-85 

3-13-85 

3-16-85 

8503-254-0010 

W-l  6 

3-06-85 

3-07-85 

3-18-85 

-0020 

W-l  7 

3-06-85 

3-07-85 

3-18-85 

-0030 

W-l  8 

3-06-85 

3-07-85 

3-18-85 

-0040 

W-l  9 

3-06-85 

3-07-35 

3-18-35 

-0050 

W-20 

3-06-85 

3-07-85 

3-18-85 

-0070 

W-20A 

3-06-85 

3-07-85 

3-18-85 

-0060 

W-21 

3-06-85 

3-07-85 

3-18-85 

8503-256-0010 

W-22 

3-07-35 

3-08-85 

3-18-85 

-0020 

W-24 

3-07-85 

3-08-85 

3-18-85 

-0030 

W-2  5 

3-07-85 

3-08-85 

3-18-85 

8503-273-0110 

W— 41 

3-10-85 

3-11-85 

3-18-85 

-0060 

W-42 

3-10-85 

3-13-85 

3-18-85 

-0070 

W-43 

3-10-85 

3-13-35 

3-18-85 

-0030 

FPTA 

#2 

3-10-85 

3-13-85 

3-16-85 

POND 

A 

-0040 

FPTA 

#2 

3-10-85 

3-13-85 

3-18-85 

POND 

B 

-0050 

FPTA 

42 

3-10-85 

3-13-85 

3-18-85 

POND 

C 

A. » 
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DATE  OF  REPORT:  MAY  22,  1985 


SELFRIDGE  A.F.B. (WATER  SAMPLES-CON ' T. )  PG.  4 
III.  PETROLEUM  HYDROCARBON  ANALYSIS  (CQN'T.) 

b)  These  samples  were  analyzed  using  EPA  METHOD  418.1  within  the  EPA 
recommending  holding  time  of  28  days.  A  detection  limit  of  100  ..g/L  was 


achieved. 


IV.  OIL  AND  GREASE  ANALYSIS 


a) 

R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE  DATE 

REC'D  ANALYZED 

0/G 

mg/L 

8503-263-0020 

W-5 

3-08-85 

3-11-85 

3-16-85 

1.17 

8503-273-0120 

W-6 

3-09-85 

3-13-85 

3-16-85 

0.44 

-0130 

W-7 

3-09-85 

3-13-85 

3-16-85 

0.77 

3503-263-0010 

W-8 

3-08-85 

3-11-85 

3-16-85 

0.32 

-0050 

W-9 

3-08-85 

3-11-85 

3-16-85 

1.55 

-0040 

W-10 

3-08-85 

3-11-85 

3-16-85 

3.70 

8503-273-0190 

W-15 

3-11-85 

3-13-85 

MOT 

REQUESTED 

8503-263-0030 

W-23 

3-07-85 

3-08-85 

3-16-85 

1.38 

8503-273-0150 

POND 

1 

3-11-85 

3-13-85 

3-16-85 

0.10 

-0160 

POND 

2 

3-11-85 

3-13-85 

3-16-85 

0.10 

-0170 

POND 

3 

3-11-85 

3-13-85 

3-16-85 

0.20 

-0180 

POND 

4 

3-11-85 

3-13-85 

3-16-85 

0.11 

b)  These  samples  were  analyzed  using  EPA  METHOD  413.2  within  the  EPA  recommended 
holding  time  of  28  days.  A  detection  limit  of  100  ..g/L  was  achieved. 


DATE  OF  REPORT:  MAY  22,  1985 
SELFRIDGE  A.F.B.  (WATER  SAMPLES  -  CON'T.)  PG.  5 
V.  TOTAL  PHENOLICS  ANALYSIS 


$  3 


a) 

R.F.W.  NO. 


SAMPLE  DATE 

DESCRIPTION  COLLECTED 


DATE  DATE 
REC'D  ANALYZED 


TOTAL  57 
PHENOLICS.  mo/l 


8504-422/ 

LAB  BLANK 

DNA 

DNA 

4-26-85 

<0.005 

8503-263-0020 

W-5 

3-08-85 

3-11-85 

3-13-85 

0.010 

8503-273-0120 

W-6 

3-09-85 

3-13-85 

3-20-85 

<0.005 

-0130 

W-7 

3-09-85 

3-13-85 

3-20-85 

<0.005 

8503-263-C010 

W-8 

3-08-85 

3-11-85 

3-13-85 

0.015 

-0050 

W-9 

3-08-85 

3-11-85 

3-13-85 

0.013 

-0040 

W-10 

3-08-85 

3-11-85 

3-13-85 

<0.005 

8503-254-0010 

W-16 

3-06-85 

3-07-85 

BOTTLE  BROKEN 

ON  ROUTE 

-0020 

W-17 

3-06-85 

3-07-85 

3-13-85 

<  0.005 

-0030 

W-18 

3-06-85 

3-07-85 

3-13-85 

0.007 

-0040 

W-1 9 

3-06-85 

3-07-85 

3-13-85 

0.008 

-0050 

W-20 

3-06-85 

3-07-85 

3-13-85 

0.017 

-0070 

W-20A 

3-06-85 

3-07-85 

3-13-85 

0.007 

-0060 

W-21 

3-06-85 

3-07-85 

3-13-85 

0.007 

8503-256-0010 

W-22 

3-07-85 

3-08-85 

3-13-85 

0.022 

8503-263-0030 

W-23 

3-07-85 

3-08-85 

3-13-85 

0.005 

8503-256-002 0 

W-24 

3-07-85 

3-08-85 

3-13-85 

0.435 

-0030 

W-25 

3-07-85 

3-08-85 

3-13-85 

<0.005 

1 
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SELFRIDGE  A.F.B.  (WATER  SAMPLES  -  CON ' T )  PG.  6 
V.  TOTAL  PHENOLICS  ANALYSIS  (CON'T.) 


b)  These  samples  were  analyzed  using  EPA  METHOD  420.1  within  the  EPA 
recommended  holding  time  of  28  days.  This  method  has  a  documented  sensitivity 
of  5  ug/L,  not  the  1  ng/L  requested.  We  achieved  a  5ug/L  detection  limit 
as  per  the  method. 


L 
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SAMPLE 

DATE 

DATE 

DATE 

TOTAL 

& 

R.F.W.  NO. 

DESCRIPTION 

COLLECTED 

REC'D  ANALYZED 

PHENOLICS,  rnq/L 

8503-273-0110 

W-41 

3-10-85 

3-13-85 

3-20-85 

<0.005 

-0060 

W-42 

3-10-85 

3-13-85 

3-20-85 

<0.005 

£■ 

-0070 

W-43 

3-10-85 

3-13-85 

3-20-85 

<0.005 

& 

-0030 

FPTA  #2  POND 

A 

3-10-85 

3-13-85 

3-20-85 

0.147 

■a) 

-0040 

FPTA  #2  POND 

B 

3-10-85 

3-13-85 

3-20-85 

0.096 

is 

-0050 

FPTA  #2  POND 

C 

3-10-85 

3-13-85 

3-20-85 

<0.005 

n 

8503-273-0150 

POND  1 

3-11-85 

3-13-85 

3-20-85 

0.029 

gJjRj' 

-0160 

POND  2 

3-11-85 

3-13-85 

3-20-85 

<0.005 

Rm{ 

-0170 

POND  3 

3-11-85 

3-13-85 

3-20-85 

0.047 

Bf 

-0180 

POND  4 

3-11-85 

3-13-85 

3-20-85 

0.051 

«A| 


ns 


SELFRIDGE  A.F.B.  (WATER  SAMPLES  CON'T.)  PG. 


VI.  TOTAL  ORGANIC  CARBON  (TOC)  ANALYSIS 


DATE  OF  REPORT:  MAY  22,  1985 


a) 

R.F.W.  NO. 


SAMPLE 

DESCRIPTION 


DATE 

COLLECTED 


DATE 

REC'D 


DATE 

ANALYZED 


8504-422-0010 

W-l 

4-18-85 

4-19-85 

4-25-85 

-0020 

W-2 

4-18-85 

4-19-85 

4-25-85 

8504-422/ 

LAB  BLANK 

DNA 

DNA 

4-25-85 

8503-273-0140 

W-3 

3-09-85 

3-13-85 

3-20-85 

-0080 

W-4 

3-09-85 

3-13-85 

3-18-85 

8503-263-0020 

W-5 

3-08-85 

3-11-85 

3-18-85 

8503-273-0120 

W-6 

3-09-85 

3-13-85 

3-20-85 

-0130 

W-7 

3-09-85 

3-13-85 

3-20-85 

8503-263-0010 

W-8 

3-08-85 

3-11-85 

3-18-85 

-0050 

W-9 

3-08-85 

3-11-85 

3-18-85 

-0040 

W-l  0 

3-08-85 

3-11-85 

3-18-85 

8503-273-0090 

w-n 

3-10-85 

3-13-85 

3-18-85 

-0100 

W-l  2 

3-10-85 

3-13-85 

3-18-85 

-0100R 

W-l 2  (DUP) 

3-10-85 

3-13-85 

3-18-85 

-0010 

W-l  3 

3-11-85 

3-13-85 

3-18-85 

-0020 

W-l  4 

3-11-85 

3-13-85 

3-18-85 

-0190 

W-l  5 

3-11-85 

3-13-85 

3-20-85 

8503-254-001 0 

W-l  6 

3-05-85 

3-07-85 

3-11-85 

-0020 

W-l  7 

3-06-85 

3-07-85 

3-11-83 

-0030 

W-18 

3-06-85 

3-07-85 

3-11-85 

-0040 

W-l  9 

3-06-85 

3-07-85 

3-11-85 

-0050 

W-20 

3-06-85 

3-07-85 

3-11-85 

-0070 

W-20A 

3-06-85 

3-07-85 

3-11-85 

-0060 

W-21 

3-06-85 

3-07-85 

3-11-85 

8503-256-0010 

W-22 

3-07-85 

3-08-85 

3-12-85 

8503-263-0030 

W-23 

3-07-85 

3-08-85 

3-18-85 

8503-256-0020 

W-24 

3-07-85 

3-08-85 

3-12-85 

-0020R 

W-24' (DUP) 

3-07-85 

3-08-85 

3-12-85 

VA'aV.'V.V/.VVA'A-.A'AVAV.V 


DATE  OF  REPORT:  MAY  22,  1985 


{S? 

i 


SELFRIDGE  A.F.B.  (WATER  SAMPLES  -  CON'T.)  PG.  8 
VI.  TOTAL  ORGANIC  CARBON  (TOC)  (CON'T.) 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

DATE 

COLLECTED 

DATE 

REC'D 

DATE 

ANALYZED 

TOC, 

mg/L 

8503-256-0030 

W-25 

3-07-85 

3-08-85 

3-12-85 

13.5 

8503-273-0110 

W-41 

3-10-85 

3-13-85 

3-20-85 

11.6 

-0060 

W-42 

3-10-85 

3-13-85 

3-18-85 

-0.5 

-0070 

W  -43 

3-10-85 

3-13-85 

3-18-85 

1.8 

-0030 

FPTA#2  POND 

A 

3-10-85 

3-13-85 

3-18-85 

165 

-0040 

FPTA#2  POND 

B 

3-10-85 

3-13-85 

3-18-85 

93.0 

-0050 

FPTA#2  POND 

C 

3-10-85 

3-13-85 

3-18-85 

0.7 

-0150 

POND  1 

3-11-85 

3-13-85 

3-20-85 

11.5 

-0160 

POND  2 

3-11-85 

3-13-85 

3-20-85 

9.3 

-0170 

POND  3 

3-11-85 

3-13-85 

3-20-85 

6.8 

-0180 

°OND  4 

3-11-85 

3-13-85 

3-L3-85 

0.6 

b)  These  samples  were  analyzed  by  EPA  METHOD  415.2  using  a  DOHRMANN  DC  80 
CARBON  ANALYZER  within  the  EPA  recommended  holding  time  of  28  days.  The  limit 
for  this  method  is  500  ug/L. 


'iiriJ'ki 


/w  DAT 
SELFRIDGE  A.F.B.  (WATER  SAMPLES  -  CON'T.)  PG.  9 
VII.  CHEMICAL  OXYGEN  DEMAND  (COD)  ANALYSIS 


DATE  OF  REPORT:  MAY  22,  1985 


R.F.W.  NO. 


SAMPLE 

DESCRIPTION 


DATE 

COLLECTED 


DATE 

REC'D 


DATE 

ANALYZED 


8503-263-0020 

W-5 

3-8-85 

3-11-85 

4-1-85 

194 

8503-273-0120 

W-6 

3-9-85 

3-13-85 

3-19-35 

218 

-0130 

W-7 

3-9-85 

3-13-85 

3-19-85 

688 

8503-263-0010 

W-8 

3-8-85 

3-11-85 

4-1-85 

63 

-0050 

W-9 

3-8-85 

3-11-85 

4-1-85 

565 

-0040 

W-10 

3-8-85 

3-11-85 

4-1-85 

320 

8503-256-0010 

W-22 

3-7-85 

3-8-85 

4-1-85 

32 

8503-263-0030 

W-23 

3-7-85 

3-11-85 

4-1-85 

41 

8503-256-0020 

W-24 

3-7-85 

3-8-85 

3-19-85 

3,150 

-0030 

W-25 

3-7-85 

3-8-85 

4-1-85 

134 

8503-273-0060 

W-42 

3-10-85 

3-13-85 

4-1-85 

<5 

-0070 

W-43 

3-10-85 

3-13-85 

4-1-85 

<5 

-0150 

POND  1 

3-11-85 

3-13-85 

4-1-85 

42 

-0160 

POND  2 

3-11-85 

3-13-85 

4-1-85 

33 

-0170 

POND  3 

3-11-85 

3-13-85 

4-1-85 

27 

-0180 

POND  4 

3-11-85 

3-13-85 

4-1-85 

<5 

b)  These  samples  were  analyzed  by  EPA  METHODS 

410.1  and 

410.4  for 

low  level 

and  high  level 

The  requested 

(>50  ppm)  COD' 

detection  limit 

S  respectively  in 
of  5000  ug/L  was 

place  of 

achieved. 

Standard  Method  508A. 

1 


DATE  OF  REPORT: 

SELFRIDGE  A.F.B.  (WATER  SAMPLES-CON'T. )  PG.  10 
VIII.  SOLUBLE  METALS  ANALYSIS 


MAY  2.2,  1985 


a) 


SOLUBLE 


R.F.W.  NO. 

SAMPLE 

DESCRIPTION 

Cd 

uq/L 

Cr 

uq/L 

Cu 

,_ug/L 

Pb 

uq/L 

Ni 

ug/L 

Zi 

U' 

Bf 

S § 

8503-263-0020 

W-5 

14 

<10 

1 ,900 

44 

<100 

<20 

-0020R 

W-5DUP- 

29 

<10 

N.R. 

45 

<100 

N.l 

m 

8503-273-0120 

W-6 

<10 

<10 

14 

<10 

<100 

<20 

w 

-0130 

W-7 

<10 

<10 

32 

<10 

<100 

<20 

-0130R 

W-7DUP 

<10 

<10 

34 

<10 

<100 

<20 

A 

8503-263-0010 

W-8 

<10 

<10 

<10 

24 

<100 

<20 

<  v 

-0050 

W-9 

<10 

<10 

1  ,100 

<10 

<100 

<20 

& 

-0040 

W-10 

<10 

<10 

1,600 

11 

<100 

<20 

8503-256-0010 

W-22 

<10 

<10 

<10 

<10 

<100 

40 

1 

8503-263-0030 

W-23 

<10 

<10 

<10 

20 

<100 

<20 

8503-256-0020 

W-24 

19 

<10 

1  ,100 

<10 

<100 

<20 

£yrj 

3503-273-0060 

W-42 

<10 

<10 

14 

<10 

<100 

<20 

5y} 

-0070 

W-43 

<10 

<10 

12 

<10 

<100 

<20 

-0150 

POND  1 

<10 

<10 

34 

<10 

<100 

<20 

s 

-0160 

POND  2 

<10 

<10 

13 

<10 

<100 

<20 

-0170 

POND  3 

<10 

<10 

29 

10 

<100 

<20 

$ 

-0180 

POND  4 

<10 

<10 

<10 

<10 

100 

<20 

N.R.  =  NOT  REPLICATED 

b)  These  samples  were  analyzed  as  follows  within  the  EPA  recommended  holding 


time  of  six  months. 

METAL 

EPA  METHOD 

REQUESTED 
DETECTION  LIMIT 

DETECTION  LIMIT 
ACHIEVED 

CADMIUM  (Cd) 

213.2 

lOuq/L 

10..g/L 

CHROMIUM  (Cr) 

218.1 

50ug/L 

lOuq/L 

COPPER  (Cu) 

220.1 

20ug/L 

lOuq/L 

LEAD  (Pb) 

239.2 

20ua/L 

10,q/L 

NICKEL  (Ni) 

249.1 

lOOug/L 

lOOua/L 

ZINC  (Zn) 

289.1 

50i g/L 

20„q/L 

M 

HI? 
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inter-office  memorandum 

TO:  Kass  Sheedy 

Jack  Dowden  Rich  Johnson 

Bob  Karnauskas  Earl  Hansen 


FROM:  Judy  Porta 

SUBJECT:  SELFRIDGE  A.F.B. 

ADD'N  METALS  ANALYSIS 


DATE:  June  14,  1985 


R  tCEiv ED 


ROY 


,  WESTON.  ;;■!£ 

QFrICa 


W.  O.  No.:  0628-05-49 


This  result  was  inadvertantly  omitted  from  the  May  22,  1985  report  of  analysis  for 
SOLUBLE  METALS  ANALYSIS. 


R.F.W.  NO.  SAMPLE  SOLUBLE 


DESCRIPTION 

Cd 

Cr 

Cu 

Pb 

Ni 

Zn 

uq/L 

uq/L 

uq/L 

uq/L 

ug/L 

ug/L 

8503-256-0030 

W-  25 

<  10 

<  10 

<  10 

<  10 

<  100 

<  20 

DATE  OF  ANALYSIS 

3-13-85 

3-13-85 

3-12-85 

3-12-85 

3-25-85 

3-25-85 

JP/eb 


LA/L^)UVi^Aj  DATE  OF  REPORT:  May  22,  1985 

SELFRIDGE  A.F.B.  (CON'T)  WATER  SAMPLES 

IX.  VOLATILE  ORGANIC  ANALYSIS  (VOA) 

a)  REPORTS  ARE  ATTACHED 

b)  For  all  but  samples  8504-422-0010  and  0020  the  EPA  recommended 
holding  time  of  14  days  between  date  of  collection  and  date  of 
analysis  was  exceeded.  As  of  the  date  of  this  report.  Wells  3-25 
and  41-43  have  been  resampled.  The  VOA  results  for  the  resampled 
wells  will  be  provided  as  a  separate  report. 


Approved  By 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


DATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 


DATE  SAMPLE  COLLECTED:  April  18,  1985 


RFW  NO.:  8504-422-0010 


DATE  RECEIVED:  April  19,  1985 
OATE  ANALYZED:  April  25,  1985 


SAMPLE  DESCRIPTION:  W-l 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 

chloWthane 

2-CHLOROETHYLVINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1.3- DICHLOROBENZENE 

1.4- DICHLOROBENZENE 
1 , 1 -OICHLORO ETHANE 

1  ,2-OICHLOROETHANE 
1  , 1 -DICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 


<  2.0 
<  2.0 


<  2.0 
<  2.0 
<  2.0 


<  4.0 


1  ,3-TRANS  0 ICHLOROPROPENE_ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1  ,1  ,2,2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

1  ,2  TRANS  DICHLOROETHYLENE 

1,1,1  TRICHLOROETHANE 

1  .1  ,2  TRICHLOROETHANE 

TRICHLOROETHYLENE 

TRICHLOROFLUOROMETHANE 


2,0 

<  2,0 


<  2.0 

<  4.0 


<  2.0 
<  2.0 
<  2.0 


<  3.0 


<  3.0 


VINYL  CHLORIDE 


<  4.0 


<  3.0 

<  2.0 


BENZENE 

TOLUENE 


<  2,0 
<  2.0 


ETHYL  BENZENE 


OTHER 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Jft. 

m 


m. 


i 


* 

ft 


m 


» 


I 


^  o  ' '  !•  i 

Approved  By:  ^  '  ~  >  ■? — 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


DATE  OF  REPORT  :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 

OATE  SAMPLE  COLLECTED:  April  18,  1985 
RFM  NO.:  8504-422-0020 

SAMPLE  DESCRIPTION:  W-2 


DATE  RECEIVED:  April  19,  1985 
DATE  ANALYZED:  April  25,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601 ,  602 


BROMOMETHANE 

3ROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM 

DICHLOROBROMOMETHANE 
D I  CHLOROO I FLUOROME THANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  , 4-0 ICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 
1  , 2-OICHLOROETHANE 
1  , 1 -OICHLOROETHYLENE 
1  , 2-D1CHL0R0PR0PANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
TIT 

<  4,0 

<  3.0 


<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  , 3-TRANS  DICHLOROPROPENE  <  fi,n 
1,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  <  2,0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  4.9 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  ? 

OTHER 


/  r 

Approved  By:'v  '  /-/ /  t  _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laborator' 
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DATE  OF  REPORT:  May  22,  1985 


*  m  w  r 


DATA  SUMMARY  FOR:  SELFRIOGE  A.F.8. 

OATS  SAMPLE  COLLECTED:  March  9,  1985 
RFW  NO.  :  8503-273-0140 

SAMPLE  DESCRIPTION:  W-3 


DATE  RECEIVED:  March  13,  1985 
OATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL V INYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1 ,3~D1 CHLOROBENZENE 
1  ,4-DICHL0R0BENZENE 
1  , 1 -DICHLOROETHANE 
1 ,2-DICHLOROETHANE 
1  , 1 -DICHLOROETHYLENE 
1  , 2 -DICHLORO PROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 

<  3.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  s.O 

1,3-CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  2.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4,0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By:  'Li-  .  ''  ‘ 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laboratorie 
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DATE  OF  REPORT  :  May  22,  1985 
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OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  9,  1985 
RFW  NO.:  8503-273-0080 

SAMPLE  DESCRIPTION:  W-4 


OATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 

ug/L 

BROMOMETHANE 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE 

< 

6.0 

BR0M0F0RM 

<  8.0 

1 ,3-CIS  DICHLOROPROPENE 

< 

2.0 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

6.1 

CHLOROBENZENE 

<  2.0 

1 ,1 ,2,2  TETRACHLOROETHANE 

< 

2.0 

CHLORODIBROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE 

<  2.0 

1,2  TRANS  DICHLOROETHYLENE 

< 

2.0 

2-CHLOROETHYL VINYL  ETHER 

<  2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM 

<  2.0 

1  ,1 ,2  TRICHLOROETHANE 

< 

2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

< 

2.0 

DICHLOROOIFLUOROMETHANE 

<  4.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1 .2-DICHL0R08ENZENE 

<  3.0 

VINYL  CHLORIDE 

< 

4.0 

1 ,3-DI CHLOROBENZENE 

<  3.0 

1  ,4-0ICHL0R0BENZENE 

<  3.0 

BENZENE 

< 

2 

1 , 1 -DICHLOROETHANE 

<  2.0 

TOLUENE 

< 

2 

1 ,2 -DICHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

_< 

2 

1 , 1 -DICHLOROETHYLENE 

<  2.0 

OTHER 

1 , 2 -DICHLORO PROPANE 

<  2.0 

CHLOROMETHANE  _ 

<  4.0 

DETECTION  LIMITS  ARE  INDICATEO  8Y 
“LESS  THAN"  SIGNS 


Approved  B y :  -  ;(■ [■ 
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DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  March  8,  1985 
RFW  HO.:  8503-263-0020 

SAMPLE  DESCRIPTION:  W-5 


DATE  RECEIVED:  March  11,  1985 
DATE  ANALYZED:  April  12,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER, 
CHLOROFORM 

DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
I  ,4-OICHLOROBENZENE 

1 .1- DICHLOROETHANE 

1 .2- DICHLOROETHANE 

1  , 1 -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 


<  2.0 
<  2.0 
<  2.0 


<  4.0 


1  , 3-TRANS  DICHLOROPROPENE^^j^ 
1,3-CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  2,0 

1. 1.2. 2  TETRACHLOROETHANE  <  2.Q 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2,0 

TRICHLOROETHYLENE  2.3 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN”  SIGNS 


j  ' 

Approved  By :  '  '  '£*  '  /'  '  '  -- _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 


DATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

OATE  SAMPLE  COLLECTED :  March  9,  1985 
RFW  NO.:  8503-273-0120 

SAMPLE  DESCRIPTION:  w-6 


OATE  RECEIVED:  March  13,  1985 
OATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER. 
CHLOROFORM 

DICHLOROBROMOMETHANE 

DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1.3- DICHLOROBENZENE 
1  ,4-OICHLOROBENZENE 

1 . 1 - OICHLOROE THANE 
1  ,2-OICHLOROETHANE 

1  , 1 -OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  2  .T 

<  4.0 

<  3.0 


<  2.0 
<  2.0 


<  4.0 


1  ,3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1,1, 2, 2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

1  ,2  TRANS  DICHIOROETHYLENE. 

1,1  ,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 

TRICHLOROETHYLENE 

TRICHLOROFLUOROMETHANE 

VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 
5.8 

<  2.0 

<  4.0 

<  2.0 
<  2.0 


<  3.0 

<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By :  '  j  ■  .  -  - '  >  — — 

Earl  M.  Hansen,  Ph.D. 

Manager  vs* 

WESTON  Analytical  Laboratorie  ^ 


DATE  OF  REPORT  :  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED :  March  9,  1985 

RFW  NO.:  8503-273-0130 

SAMPLE  DESCRIPTION:  w-7 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHL0R08ENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER, 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE  . 
1  ,2-OICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1  ,4-OICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 
1  , 2-DICHLOROE THANE 
1  ,1-DICHLOROETHYLENE 
1  , 2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4,0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2,0 
<  2.0 
<  2.0 

<  2.T 

<  4.0 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


REPORTING  UNITS: 


1 , 3 -TRANS  DICHLOROPROPENE 
1  ,3-CIS  DICHLOROPROPENE 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


METHYLENE  CHLORIDE 

2.0 

•  ■  "J 

1 ,1 ,2,2  TETRACHLOROETHANE 

< 

2.0 

• 

TETRACHLOROETHYLENE 

< 

4.0 

I*  k  ' 

.v.', 

V, 

1 ,2  TRANS  DICHLOROETHYLENE 

< 

2.0 

w 
* .* * 

1,1,1  TRICHLOROETHANE 

< 

2.0 

i 

1 ,1  ,2  TRICHLOROETHANE 

< 

2.0 

TRICHLOROETHYLENE 

4.7 

*  • 

W*.V 

TRICHLOROFLUOROMETHANE 

< 

3.0 

•y>: 

y--: 

VINYL  CHLORIDE 

< 

4.0 

_ x>x 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By :  ,  JLLL  '  ZZ.L _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  RECEIVED:  March  11,  1985 
DATE  ANALYZED:  April  12,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 

OATE  SAMPLE  COLLECTED:  March  8,  1985 
RFW  NO.:  8503-263-0010 

SAMPLE  DESCRIPTION:  W-8 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS: _ uq/L 


BROMOMETHANE 

<  4.0 

1,3-TRANS  DICHLOROPROPENE 

< 

6.0  . 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

< 

2.0  . 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

5.8 

CHLOROBENZENE 

<  2.0 

1  ,1  ,2,2  TETRACHLOROETHANE 

< 

2.0 

CHLOROD I BROMOMETHANE 

O 

• 

CM 

V 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE 

<  2.0 

1  ,2  TRANS  DICHLOROETHVLENE 

< 

2.0 

2-CHLOROETHYLVINYL  ETHER 

<  2.0 

1  ,1  ,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

< 

2.0 

OICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

2.0 

OICHLORODI FLUOROMETHANE 

<  4.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1  ,2-DICHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

< 

4.0 

1,3-DICHLOROBENZENE  __ 

<  3.0 

1  ,4-DICHLOROBENZENE 

<  3.0 

BENZENE 

< 

-  2 

I , 1 -DICHLOROETHANE 

<  2.0 

TOLUENE 

< 

-  2 

I ,2-OICHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

< 

2 

1  , 1 -DICHLOROETHYLENE 

<  2.0 

OTHER 

1 ,2-DICHLOROPROPANE  __ 

<  2.0 

CHLOROMETHANE 

<  4.0 

' — 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


H22 


Approved 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laboratorie 
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OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  8,  1985 


RFW  NO.:  8503-263-0050 

SAMPLE  DESCRIPTION:  W-9 


DATE  OF  REPORT  :  May  22  ,  1985 


DATE  RECEIVED:  March  11,  1985 
DATE  ANALYZED:  Apri  T  12,  1985 


W 

C*\ 

1 


rN 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 


EPA  METHOD 

BROMOMETHANE  _ 

< 

4.0 

BROMOFORM  _ 

< 

8.0 

CARBON  TETRACHLORIDE 

< 

2.0 

CHLOROBENZENE  __ 

< 

2.0 

CHLOROO I BROMOMETHANE  __ 

< 

2.0 

CHLOROETHANE 

< 

2.0 

2-CHLOROETHYL V INYL  ETHER_ 

< 

2.0 

CHLOROFORM  __ 

< 

2.0 

DICHLOROBROMOMETHANE 

< 

2.0 

DICHLORODIFLUOROMETHANE  _ 

< 

4.0 

1,2-DICHLOROBENZENE 

< 

3.0 

1,3-DICHLOROBENZENE 

< 

3.0 

1,4-DICHLOROBENZENE 

< 

3.0 

1 , 1 -DICHLOROETHANE 

< 

2.0 

1 ,2-OICHLOROETHANE 

< 

2.0 

1 , 1 -DICHLOROETHYLENE 

< 

2.0 

1 ,2-DICHLOROPROPANE 

< 

2.0 

CHLOROMETHANE 

< 

4.0 

601,  602 

REPORTING  UNITS: _ ug/L 

1 .3- TRANS  DICHLOROPROPENE  <  b.O 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  4.1 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  8ENZENE 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By; 
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Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT  :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  8,  1985 

RFW  NO.:  8503-263-0050  DUP 

SAMPLE  DESCRIPTION:  w-9  DUPLICATE 


DATE  RECEIVED:  March  11,  1985 
DATE  ANALYZED:  April  12,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


ug/L 


8R0M0METHANE 

BR0M0F0RM 

CARBON  TETRACHLORIDE 
CHL0R08ENZENE 
CHL0R00IBR0M0METHANE 
CHLOROETHANE 


4.0 


8.0 


2.0 


2.0 


2.0 


1  ,3-TRANS  DICHLOROPROPENE  <  6.0 
1,3-CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  4.6 

1,1, 2, 2  TETRACHLOROETHANE  <  2.0 
TETRACHLOROETHYLENE 


4.0 


2.0 


2-CHL0R0ETHYL V INYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1 .2- DICHL0R08ENZENE 

1.3- DICHLOROBENZENE 

1.4- DICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 

1  ,2-DICHLOROETHANE 
1  , 1  -  DICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


2.0 


2.0 


2.0 


2.0 


2.0 


_L0_ 


3.0 


1,2  TRANS  DICHLOROETHYLENE  <  2.0 
1,1,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  2.0 


3.0 


<  4.0 


3.0 


3.0 


2.0 


2.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


2.0 


2.0 


OTHER 


4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


>cr'>  .A 
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Manager 
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OATE  OF  REPORT :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.6. 


OATE  SAMPLE  COLLECTED:  March  8,  1985 


RFW  NO.:  8503-263-0040 


DATE  RECEIVED:  March  11,  1985 
DATE  ANALYZED:  April  12,  1985 


SAMPLE  DESCRIPTION:  w-10 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLOR  IOE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  . 2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 

1 . 1 - DICHLOROETHANE 

1 . 2- DICHLOROE THANE 

1  , 1 -DICHLOROETHYLENE 

1 . 2- DICHL0R0PR0PANE 
CHLOROMETHANE 


<  2.0 
<  2,0 


<  2.0 

<  2.0 


<  2.0 


<  2.0 


<  2.0 


<  4.0 

<  3.0 


<  3.0 


<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1,1, 2,2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

1  ,2  TRANS  DICHLOROETHYLENE 

1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 

TRICHLOROETHYLENE 

TRICHLOROFLUOROMETHANE 


-<  2.0 
4.4 


<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 


VINYL  CHLORIDE 


<  2.0 

<  3.0 

<  4.0 


BENZENE 


TOLUENE 
ETHYL  BENZENE 


OTHER 


Approved  By 'it. '  //'.  ’  _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT  :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A 

.F.B. 

DATE  SAMPLE  COLLECTED:  March 

10,  1985 

DATE  RECEIVED:  March  13,  1985 

Mi 

RFW  NO.:  8503-273-0090 

SAMPLE  DESCRIPTION:  w_u 

OATE  ANALYZED:  April  15,  1985 

i 

GC  ANALYSIS 

VOLATILE  COMPOUNDS 

EPA  METHOD  601,  602 

REPORTING  UNITS: 

ug/L 

BROMOMETHANE 

<  4.0 

I  ,3-TRANS  DICHLOROPROPENE 

<  6.0 

"  r  V 
& 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

<  2.0 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

5.8 

~  89 

CHLOROBENZENE 

<  2.0 

1,1, 2, 2  TETRACHLOROETHANE 

<  2.0 

CHLOROO I BROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

A 

• 

o 

■  1j 

CHLOROETHANE 

<  2.0 

1,2  TRANS  DICHLOROETHYLENE 

<  2.0 

i  >  * 

2-CHLOROETHYLV INYL  ETHER 

<  2.0 

1,1,1  TRICHLOROETHANE 

<  2.0 

t  ’.  Y, 

CHLOROFORM 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

<  2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

<  2.0 

D I CHLOROO I FLUOROME THANE 

<  4.0 

TRICHLOROFLUOROMETHANE 

<  3.0 

z  S 

1  ,2-DICHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

<  4.0 

1  ,3-DICHLOROBENZENE 

<  3.0 

1  ,4-DICHLOROBENZENE 

<  3.0 

BENZENE 

<  2 

V 

1 , 1 -DICHLOROETHANE 

<  2.0 

TOLUENE 

<  2 

1 , 2 -01 CHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

<  2 

-  & 

1 , 1 -DICHLOROETHYLENE 

<  2.0 

OTHER 

T*. 

1  , 2 -DICHLORO PROPANE 

<  2.0 

CHLOROMETHANE 

<  4.0 

DETECTION  LIMITS  ARE  INDICATED  BY 

"LESS  THAN"  SIGNS 

"  "W* 

« *  « 

'  j,i.r  / 

W! 

Approved 
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Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie: 
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OATE  OF  REPORT  :  May  22  ,  1985 


OATA  SUMMARY  FOR:  SELFRIOGE  A.F.8. 

OATE  SAMPLE  COLLECTED:  March  10,  1985 

RFW  MO.  :  8503-273-0100 

SAMPLE  DESCRIPTION:  W-12 


OATE  RECEIVEO:  March  13,  1985 
OATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL V INYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1 ,3-DICHL0R0BENZENE 
1  ,4-0ICHL0R0BENZENE 

1 . 1 - DICHLOROETHANE 

1 .2 - DICHLOROETHANE 

1 , 1 -DICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE  <  6,n 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  7.9 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


I® 

& 

8; 

W 

I 

nil 


$ 

□i 

flw 


B 

B 

m 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B f ^  ^ 

Earl  M.  Hansen,  Ph.O. 

Manager 

77  WESTON  Analytical  laboratorie 


SSS'S'M 


DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED :  March  11,  1985 
RFW  NO.  :  8503-273-0010 

SAMPLE  DESCRIPTION:  W-13 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALY2ED:  April  15,  1985 


SC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHL0R0ETHYL V INYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 
1 , 1  -OICHLOROE THANE 

1 .2 - OICHLOROE THANE 

1  , 1 -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4,0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3,0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  S,n 

1,3-CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  B.7 

1.1. 2. 2  TETRACHLOROETHANE  <  2.Q 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2,0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


$ 

& 

is 

$ 

a 


I 

v 

i* 


■>; 

.  \V  ¥ 


i 

l 

!<» 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


,  S'  ■  -  I  _  j 

Approved  By:' —  ic  ;  .  '  ^ ~ — ■r'),  — 

Earl  M.  Hansen,  Ph.D. 

Manager 

>3  WESTON  Analytical  Laboratorie 
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f 


l*_m: 


DATE  OF  REPORT  :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  11,  1985 
RFW  MO.:  8503-273-0020 

SAMPLE  DESCRIPTION:  W-14 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


& 

I, 

t 

I 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL V INYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 
1  ,3-DICHL0R0BENZENE 
1  ,4-DICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 

1 .2- DICHLOROETHANE 

1  , 1 -OICHLOROETHYLENE 
1  , 2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


REPORTING  UNITS: _ 

1  ,3-TRANS  DICHLOROPROPENE 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


I 

6$ 


1  ,3-CIS  DICHLOROPROPENE 

< 

2.0  . 

METHYLENE  CHLORIDE 

17 

©Vl 

1,1, 2, 2  TETRACHLOROETHANE 

< 

2.0 

TETRACHLOROETHYLENE 

< 

4.0 

“*  /.  i 

1,2  TRANS  DICHLOROETHYLENE_ 

< 

2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

-  h 

1 ,1 ,2  TRICHLOROETHANE 

< 

2.0 

TRICHLOROETHYLENE 

< 

2.0 

_  & 

TRICHLOROFLUOROMETHANE 

< 

3.0 

VINYL  CHLORIDE 

< 

4.0 

51 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By:'---  /  ,'y — -L-^ — - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 


'•t.'iWil.lt/it.' 


DATE  OF  REPORT:  May  22  ,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

OATE  SAMPLE  COLLECTED:  March  11,  1985 
RFW  NO.:  8503-273-0190 

SAMPLE  DESCRIPTION:  w_15 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE  <  4.0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2.0 

CHLORODIBROMOMETHANE  <  2.0 

CHLOROETHANE  <  ?.0 

2-CHLOROETHYL V INYL  ETHER  <  2-° 

CHLOROFORM  <  2-° 

DICHLOROBROMOMETHANE  <  2-° 

OICHLOROOIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1.3- DICHLOROBENZENE  <  3,0 

1.4- DICHLOROBENZENE  <  3,0 

1 . 1 - DICHLOROETHANE  <  2.0 

1 .2- OICHLOROETHANE  <  2-0 

1  , 1 -OICHLOROETHYLENE  <  2.0 

1 .2- DlCHLOROPROPANE  <  2.0 

CHLOROMETHANE  <  4.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  6.0 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  9.6 

1  ,1,2,2  TETRACHLOROETHANE  <  2,0 
TETRACHLOROETHYLENE  <  4.0 

1,2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


s 

SS 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By  y  i  (_  ! s  ~  '/ yl-C — 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie: 
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DATE  OF  REPORT :  May  22,  1985 


K 


ffl 


G 


U 


SK 


$ 


» 


Af? 

HJ*  > 


&• 


& 


I 


vv 

J»  »  1 


o 

'I 
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DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  11,  1985 
RFW  NO.  :  8503-273-0190  DUP 

SAMPLE  DESCRIPTION:  LAB  DUPLICATE 


DATE  RECEIVED: 
DATE  ANALYZED: 


March  13,  1985 
April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


ug/L 


BROMOMETHANE 


4.0 


8R0M0F0RM  __ 

< 

8.0 

CARBON  TETRACHLORIDE 

< 

2.0 

CHLOROBENZENE 

< 

2.0 

CHLORODIBROMOMETHANE 

< 

2.0 

CHLOROETHANE  __ 

< 

2.0 

2-CHLOROETHYLVINYL  ETHER _ 

< 

2.0 

CHLOROFORM  _ 

< 

2.0 

DICHLOROBROMOMETHANE 

< 

2.0 

DICHLORODIFLUOROMETHANE  _ 

< 

4.0  _ 

1,2-DICHLOROBENZENE 

< 

3.0 

1 .3-DICHL0R08ENZENE 

< 

3.0 

1,4-DICHLOROBENZENE 

< 

3.0 

1 ,1 -DICHLOROETHANE  _ 

< 

2.0 

1 ,2-DICHLOROETHANE 

< 

2.0 

1  , 1 -DICHLOROETHYLENE 

< 

2.0 

1  ,2-DICHLOROPROPANE 

< 

2.0 

CHLOROMETHANE 

< 

4.0 

DETECTION  LIMITS  ARE  INDICATED  BY 

"LESS  THAN"  SIGNS 

1  ,3-TRANS  DICHLOROPROPENE_ 
1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 
1  ,1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 


6.0 


J1  2JL 


9.3 


<  2.0 


<  4.0 


1,2  TRANS  DICHLOROETHYLENE  <  2.0 


1,1,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  2.0 


<  2.0 


<  2.0 


<  3.0 


<  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


.  / 
/  / 

/  < 


_ _  s'  ,  1  ' 

Approved  B y :/  / / 1  ^  /  / 
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Earl  M.  Hansen,  Pb.D. 

Manager 
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DATE  OF  REPORT  :  Ma.,  22,  1935 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  6,  1985 
RFW  NO.:  8503-254-0010 

SAMPLE  DESCRIPTION:  W-16 


DATE  RECEIVED:  March  7,  1985 
DATE  ANALYZED:  May  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL V INYL  ETHER_ 
CHLOROFORM 

DICHLOROBROMOMETHANE 

DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1.3- DICHLOROBENZENE 
1  ,4-OICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 

1 ,2-DICHLOROETHANE 
1  , 1 -OICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<2.0 

<  4.0 

<  3.0 

<  3.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1  ,1  ,2,2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

1,2  TRANS  OICHLOROETHYLENE 

1  ,1  ,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 

TRICHLOROETHYLENE 

TRICHLOROFLUOROMETHANE 

VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


-  ■  -  / ' 


Approved  By?^;  '^ZZjsLL  ' /;'f  '  '  -  ^ — 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT  :  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 

OATE  SAMPLE  COLLECTED:  March  6,  1985 
RFW  MO.:  8503-254-0020 

SAMPLE  DESCRIPTION:  W-17 


DATE  RECEIVED:  March  7,  1985 
DATE  ANALYZED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 


EPA  METHOD 

601,  602 

REPORTING  UNITS: 

ug/L 

BROMOMETHANE 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE 

< 

6.0 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

< 

2.0 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

6.1 

CHL0R08ENZENE 

<  2.0 

1,1  ,2,2  TETRACHLOROETHANE 

< 

2.0 

CHLOROO I BROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE 

<  2.0 

1  ,2  TRANS  DICHLOROETHYLENE 

< 

2.0 

2-CHLOROETHYL V INYL  ETHER 

<  2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

< 

2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

< 

2.0 

DICHLORODIFLUOROMETHANE 

<  4.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1  ,2-DICHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

< 

4.0 

1 ,3-DICHL0R0BENZENE 

<  3.0 

1,4-DICHLOROBENZENE 

<  3.0 

BENZENE 

_  < 

_  2 

1 , 1 -DICHLOROETHANE 

<  2.0 

TOLUENE 

_  < 

2 

1 ,2 -DICHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

< 

_2 _ 

1  ,1-OICHLOROETHYLENE 

<  2.0 

OTHER 

1  , 2-DICHLOROPROPANE 

<  2.0 

CHLOROMETHANE 

<  4.0 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 
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WESTON  Analytical  Laboratorie 
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Approved  By :v  ./  ‘Lt  ,  /  ' 

Earl  M.  Hansen, 

Ph.O. 
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DATE  OF  REPORT  :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

OATE  SAMPLE  COLLECTED:  March  6>  1985 
RFW  NO.:  8503-254-0030 

SAMPLE  DESCRIPTION:  W-18 


DATE  RECEIVED:  March  7,  1985 
OATE  ANALTZED:  APri1  *985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHL0R0BENZENE 
1  , 1 -OICHLOROETHANE 

1 . 2- DICHLOROETHANE 

1  , 1 -DICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  6  n 
1,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  5.6 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIG.\J 


Approved  By:  ~~  /  C  >,  ■  /' /  ' 

Earl  M.  Hansen,  Ph.D.  . 
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Manager  ,s‘. 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED :  March  6,  1985 
RFU  NO.:  8503-254-0040 

SAMPLE  DESCRIPTION:  W-19 


DATE  RECEIVED:  March  7,  1985 
DATE  ANALYZED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROD I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLV INYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DI CHLOROD I FLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  ,3-0ICHL0R0BENZENE 
1  ,4-DICHLOROBENZENE 

1 . 1 - OICHLOROETHANE 

1 . 2 - OICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 

1 . 2- OICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 


<  2.0 
<  2.0 
<  2.0 
'<  2.~0~ 

<  4.0 


<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  ,3-TRANS  D ICHLORQPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1  ,1  ,2,2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

I  ,2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 
5.4 

<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


Approved  By:,  1 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  6,  1985 


RFW  NO.: 


8503-254-0050 


SAMPLE  DESCRIPTION:  w'20 


DATE  OF  REPORT  :  May  22  ,  1985 


DATE  RECEIVED:  March  7,  1985 
OATE  ANALYZED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER. 
CHLOROFORM 

DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1,2-DICHLOROBENZENE 
1  ,3-DICHLOROSENZENE 
1  ,4-0ICHL0R0BENZENE 
1 , 1 -DICHLOROE THANE 
1  ,2-DICHLOROETHANE 
1  ,1-OICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  6.0 
1,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  5.2 

1.1. 2. 2  TETRACHLOROETHANE  <  2,0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  g  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4-° 

BENZENE  <  7 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


<  4.0 


Approved  By;  &?!'//,-■  '  ~ :  ' i ^ - - 

Earl  M.  Hansen,  Ph.D. 

Manager 

>f>  WESTON  Analytical  Laboratory 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


DATE  OF  REPORT  :  May  22,  1985 
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OATA  SUMMARY  FOR:  SELFRIDGE  A. F, 8. 

DATE  SAMPLE  COLLECTED :  March  6,  1985 
RFW  NO.:  8503-254-0070 

SAMPLE  DESCRIPTION:  W-20A 


DATE  RECEIVED:  March  7,  1985 
DATE  ANALYZED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


V. 

V/( 


BROMOFORM 

< 

8.0 

CARBON  TETRACHLORIDE 

< 

2.0 

CHLOROBENZENE 

< 

2.0 

CHLORODIBRGMOMETHANE 

< 

2.0 

CHLOROETHANE 

< 

2.0 

2-CHLOROETHYL V INYL  ETHER 

< 

2.0 

CHLOROFORM 

< 

2.0 

DICHLOROBROMOMETHANE 

< 

2.0 

DICHLOROOIFLUOROME THANE 

< 

4.0 

1  ,2-DICHLOROBENZENE 

< 

3.0 

1  ,3-DICHLOROBENZENE 

< 

3.0 

1  ,4-OICHLOROBENZENE 

< 

3.0 

1 , 1 -DICHLQROETHANE 

< 

2.0 

1 ,2-DICHLOROETHANE 

< 

2.0 

1 , 1 -OICHLOROETHYLENE 

< 

2.0 

1  ,2-OICHLOROPROPANE 

< 

2.0 

CHLOROMETHANE 

< 

4.0 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 

1  ,3-TRANS  DICHLOROPROPENE 
1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 
1  ,1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 


-<  6.0 


-i-JLJL 


6.6 


<  2.0 


<  4.0 


2.0 


1,2  TRANS  DICHLOROETHYLENE  <  2.0 
1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE 

TRICHLOROETHYLENE  _ 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE 


2.4 


<  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


fa 


Approved  By:  ’f  /  '  •  .v 


'"17 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 


OATE  SAMPLE  COLLECTED:  March  6,  1985 


RFW  NO.:  8503-254-0060 


OATE  RECEIVEO:  March  7,  1985 
DATE  ANALYZED:  April  11,  1985 


SAMPLE  DESCRIPTION:  W-21 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHL0R08ENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER_ 
CHLOROFORM 

DICHLOROBROMOMETHANE 
D I CHLOROO I FLUOROME THANE 


<  2.0 
<  2.0 


<  2.0 
<  2.0 


<  2.0 


1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 

1 . 1 - DICHLOROE THANE 

1 .2 - DICHLOROE THANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  3.0 

<  3.0 


<  3.0 

<  2.0 


<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE 
1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 
1  ,1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 


<  2.0 

3.8 


<  2.0 

<  4.0 


1,2  TRANS  DICHLOROETHYLENE  <  2.0 


1,1,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  2.0 
<  2.0 


<  3.0 


<  4.0 


BENZENE 

TOLUENE 


ETHYL  BENZENE 


OTHER 


Approved  B y : s'/f/  ’■? - 

Earl  M.  Hansen,  Ph.D. 

Manager 
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DATE  OF  REPORT  :  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

OATE  SAMPLE  COLLECTED:  March  7,  1985  DATE  RECEIVED:  March  8,  1985 

RFW  NO.:  8503-256-0010  0ATE  ANALYZED:  April  11,  1985 

SAMPLE  DESCRIPTION;  w-22 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


ft 


v* 

v  •* 


REPORTING  UNITS: _ u^/L 


BROMOMETHANE  _ 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE _ 

< 

6.0 

BROMOFORM  _ 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

< 

2.0 

CARBON  TETRACHLOR I OE  __ 

<  2.0 

METHYLENE  CHLORIDE 

4.4 

CHLOROBENZENE 

<  2.0 

1,1, 2, 2  TETRACHLOROETHANE 

< 

2.0 

CHLOROD I BROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE 

<  2.0 

1  ,2  TRANS  OICHLOROETHYLENE, 

< 

2.0 

2-CHL0R0ETHYLVINYL  ETHER _ 

<  2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM  _ 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

< 

2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

< 

2.0 

DICHLORODIFLUOROMETHANE  _ 

<  4.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1,2-DICHLOROBENZENE  __ 

<  3.0 

VINYL  CHLORIDE 

< 

4.0 

1,3-DICHLOROBENZENE 

<  3.0 

1,4-DICHLOROBENZENE 

<  3.0 

BENZENE 

< 

2 

1 ,1-DICHLOROETHANE 

<  2.0 

TOLUENE 

< 

2 

1 ,2-OICHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

< 

_.2 

1  , 1 -OICHLOROETHYLENE  _ 

<  2.0 

1  ,2-DICHLOROPROPANE  _ 

<  2.0 

U  I  n  t  K 

CHLOROMETHANE 

<  4.0 

— 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By; 


c 


?*/./// 


H3n 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT  :  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  7,  1985 
RFW  MO.:  8503-256-0010  DUP 

SAMPLE  DESCRIPTION:  W-22  DUPLICATE 


DATE  RECEIVED:  March  8,  1985 
DATE  ANALYZED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM 

DICHLOROBROMOMETHANE 
0 I CHLOROO I FLUOROME THANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 

1 . 1 - OICHLOROE THANE 
1  ,2 -OICHLOROE THANE 

1  , 1 -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2,0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4j_0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  fi.n 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  4.4 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TR I CHLORO FLUOROME THANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  g 

OTHER 


<  4.0 


I 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B y : /  yf f.  '~7 _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

t  WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRID6E  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  7,  1985 


RFW  NO.: 


8503-263-0030 


SAMPLE  DESCRIPTION:  W-23 


DATE  RECEIVED:  March  11,  1985 
DATE  ANALYZED:  April  12,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  $01,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER_ 
CHLOROFORM 

DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE  _ 
1  .2-DICHL0R08ENZENE 
1  ,3 -DICHLOROBENZENE 
1  ,4- DICHLOROBENZENE 
1  ,1-DICHLOROETHANE 
1  ,2 -01 CHLOROETHANE 

1.1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  2.0 
<  2,0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 


<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


1 .3- TRANS  OICHLOROPROPENE  <  fi,n 

1 .3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  4.2 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  z 

ETHYL  BENZENE  <  2 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By:  {ft j 

Earl  M.  Hansen,  Ph.D. 

Manager 

i  WESTON  Analytical  Laboratorie 
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OATE  OF  REPORT :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

OATE  SAMPLE  COLLECTED .  March  7,  1985 
RFW  NO.:  8503-256-0020 

SAMPLE  DESCRIPTION:  W-24 


DATE  RECEIVED:  March  8,  1385 
DATE  ANALYZED:  n>  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHL0R08ENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER. 
CHLOROFORM 

DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-0ICHL0R0BENZENE 
1,3-DICHLOROBENZENE 
1  ,4-DICHL0R0BENZENE 
1  , 1 -DICHLOROETHANE 
1  ,2-DICHLOROETHANE 
1  , 1 -DICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  3.0 

<  3.0 

<  3.0 

2.0 

<  2.0 
<  2.0 
<  2.0 
<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
“LESS  THAN"  SIGNS 


REPORTING  UNITS: _ 

1 ,3-TRANS  DICHLOROPROPENE 


Approved  By1/^  //  y('r 

Earl  M.  Hansen,  Ph.D.  ^ 

Manager 

w  WESTON  Analytical  Laboratorie 


1 ,3-CIS  DICHLOROPROPENE 

<  2.0 

METHYLENE  CHLORIDE 

53 

4ft 

1 ,1  ,2,2  TETRACHLOROETHANE 

<  2.0 

TETRACHLOROETHYLENE 

<  4.0 

_ 

1  ,2  TRANS  DICHLOROETHYLENE 

17 

1,1,1  TRICHLOROETHANE 

A 

ro 

• 

o 

iWV 

1 ,1  ,2  TRICHLOROETHANE 

<  2.0 

TRICHLOROETHYLENE 

5.1 

TRICHLOROFLUOROMETHANE 

<  3.0 

$ 

VINYL  CHLORIDE 

<  4.0 

BENZENE 

28 

& 

TOLUENE 

34 

ETHYL  BENZENE 

2.9 

«V  * 

OTHER 

WO  i 


K* 


DATE  OF  REPORT:  May  22,  2985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B, 

DATE  SAMPLE  COLLECTED :  March  7,  1985 
RFW  NO.:  8503-256-0030 

SAMPLE  DESCRIPTION:  W-25 


DATE  RECEIVED:  March  8,  1985 
DATE  ANALY2ED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHA NE 
BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 

DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-OICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 
1  ,2 -DICHLOROETHANE 
1 , 1 -DICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


REPORTING  UNITS: 


1  , 3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 
3.4 

<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B ^ //  >  .  _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

H43  WESTON  Analytical  Laboratorie 


DATE  RECEIVED:  March  !3,  1985 
DATE  ANALYZED:  April  15,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A. F. 6. 

OATE  SAMPLE  COLLECTED:  March  10,  1285 
RFW  NO.:  8503-273-0110 

SAMPLE  DESCRIPTION:  w'41 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOO  601,  602 

REPORTING  UNITS: _ ug/L 


BROMOMETHANE  <  4»0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2-° 


CHLORODIBROMOMETHANE  < 

CHLOROETHANE  <  2-° 

2-CHL0R0ETHYLV INYL  ETHER  <  2-Q 

CHLOROFORM  <  2’° 

DICHLOROBROMOMETHANE  <  2-° 


DICHLORODIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1.3- DICHLOROBENZENE  <  3.0 

1.4- DICHLOROBENZENE  <  3.0 

1 . 1 - DICHLOROETHANE  <  2.0 

1 . 2- DICHLOROETHANE  <  2.0 

1.1 - DICHLOROETHYLENE  <  2-° 

1 .2- DICHLOROPROPANE  <  2-Q 

CHLOROMETHANE  <  4-° 


OETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


1 ,3-TRANS  DICHLOROPROPENE _ 

-<-6.0 _ 

1  ,3-CIS  DICHLOROPROPENE 

-<2.0 

METHYLENE  CHLORIDE 

9.4 

1,1, 2, 2  TETRACHLOROETHANE 

<  2.0 

TETRACHLOROETHYLENE 

A 

-P* 

• 

o 

1,2  TRANS  DICHLOROETHYLENE, 

<  2.0 

1,1,1  TRICHLOROETHANE 

<  2.0 

1  ,1 ,2  TRICHLOROETHANE 

<  2.0 

TRICHLOROETHYLENE 

2.0 

TRICHLOROFLUOROMETHANE 

<  3.0 

VINYL  CHLORIDE 

<  4.0 

BENZENE 

-<_  -2 

TOLUENE 

-L.-2  . 

ETHYL  BENZENE 

<  2 

OTHER 

c  . ./ ' 

Approved  Byy  P  si/  - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 


DATE  OF  REPORT:  May  22,  1985 


JH8 

l 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  March  iO,  1985 


RFW  NO.  :  8503-273-0060 

SAMPLE  DESCRIPTION:  w-42 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


& 

V.- 

vv 

i 

1 

S 


<■ 


•> 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS: _ u^/L 


BROMOMETHANE  _ 

<  4.0 

BROMOFORM  __ 

<  8.0 

CARBON  TETRACHLORIDE 

<  2.0 

CHLOROBENZENE 

<  2.0 

CHLOROOI BROMOMETHANE  __ 

<  2.0 

CHLOROETHANE 

<  2.0 

2-CHLOROETHYLVINYL  ETH£R _ 

<  2.0 

CHLOROFORM  _ 

<  2.0 

DICHLOROBROMOMETHANE 

<  2.0 

DICHLORODIFLUOROME THANE  _ 

<  4.0 

1,2-DICHLOROBENZENE  __ 

<  3.0 

1,3-DICHLOROBENZENE  _ 

<  3.0 

1 ,4-OICHLOROBENZENE  _ 

<  3.0 

1 , 1 -DICHLOROETHANE  __ 

<  2.0 

1 ,2-DICHLOROETHANE  __ 

<  2.0 

1 , 1 -DICHLOROETHYLENE  __ 

<  2.0 

1 ,2-DICHLOROPROPANE 

<  2.0 

CHLOROMETHANE 

<  4.0 

1  ,3-TRANS  OICHLOROPROPENE  <  6.0 
1,3-CIS  OICHLOROPROPENE  _< 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2,0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By  t 


/?  v. 


'7 


/ 

t'yV/rl- 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLtECTEO:  March  10,  1985 
RFW  MO.:  8503-273-007G 

SAMPLE  DESCRIPTION:  W-43 


DATE  RECEIVEO:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  SOI,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARSON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLOROOIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 

1.3- DICHLOROBENZENE 

1 .4- 0ICHL0R0BENZENE 

1 .1 - OICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 ,1 -OICHLOROETHYLENE 
1  ,2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 

'<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.Q_ 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


1  ,3-TRANS  DICHLOROPROPENE _ 

1 ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


I 


<  2.0 

<  4.0 

<  2.0 
-  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


■O  *, 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


*  ; 


Approved  By^jy - 

Earl  M.  Hansen,  Ph.D. 

Ma  nager 

WESTON  Analytical  Laboratorie 


A 
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DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
DATE  SAMPLE  COLLECTED:  March  10,  1985 
RFW  NO.:  8503-273-0030 

SAMPLE  DESCRIPTION:  PP™  #2  POND  A 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  SOI ,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROD I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1 .2-0ICHL0R08ENZENE 
1  , 3-DICHL0R08ENZENE 
1 ,4-OICHLOROBENZENE 

1 .1- OICHLOROETHANE 

1 . 2 - DI CHLOROETHANE 

1  ,1 -OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
6.0 
<  2.0 


<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  fi  n 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  13 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  OICHLOROETHYLENE  <  2,0 

1.1.1  TRICHLOROETHANE  4.9 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  3.0 

TRICHLOROFLUOROMETHANE  6.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  _ 16_ 

TOLUENE  _ 

ETHYL  BENZENE  <  2 

OTHER 


i 

$ 

-»i 

$ 

I 


$ 

$ 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  Wills- 

Earl  M.  Hansen,  Ph.D. 

Manager 

Hi  7  v-' 

WESTON  Analytical  Laboratorie  & 
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DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  10,  1985 
RFW  NO.:  8503-273-0040 

SAMPLE  DESCRIPTION:  FPTA  #2  POND  B 


OATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE  . 
1  ,2-DICHL0R0BENZENE 

1.3- DICHLOROBENZENE 

1 .4- OICHLOROBENZENE 

1 .1 - OICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 .1 - OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

5.6 

<  2.0 


<  3.0 

<  2.0 
<  2.0 


<  4.0 


1 .3- TRANS  DICHLOROPROPENE  <  fin 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  8.5 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  OICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  3.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  _ gj 

ETHYL  BENZENE  <  2 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B y // f  - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie: 


DATE  OF  REPORT  :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  10,  1985 
RFW  MO.:  8503-273-0050 

SAMPLE  DESCRIPTION:  FPTA  #2  POND  C 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL V INYL  ETHER, 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1 ,4-OlCHLOROBENZENE 

1.1 - DICHLOROETHANE 

1 .2- OICHLOROETHANE 

1.1 - DICHLOROETHYLENE 

1 .2- DICHL0R0PR0PANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
2.8 

<  2.T 

<  4,0 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE_ 
1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1 .1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

8ENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


Approved  - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  11,  1985 

RFW  NO.:  8503-273-0150 

SAMPLE  DESCRIPTION:  Pond  1 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  $01,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLOROOIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1 ,3-DICHL0R0BENZENE 
1  ,4-0 1 CHLOROBENZENE 

1.1 - DICHLOROETHANE 

1 . 2- OICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE_ 
1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1  ,1  ,1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


4.8 
<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


Approved  By :  4—* - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


»DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

~  DATE  SAMPLE  COLLECTED:  March  11,  1985 
S?  RFW  HO.:  8503-273-0160 

SAMPLE  DESCRIPTION:  POND  2 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1 ,2-OICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 

1 . 1 - DICHLOROETHANE 

1 .2 - DICHLOROETHANE 

1 , 1 -DICHLOROETHYLENE 
1  , 2-DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0_ 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1.3- TRANS  DICHLOROPROPENE  <  6.fl 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  4.7 

1.1  ,2,2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


Approved  By: 


Earl  M.  Hansen,  Ph.O. 

Manager 

WESTON  Analytical  Laboratorie: 


& 
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DATE  OF  REPORT:  May  22,  1985 


?Wr'V  //  a  - 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  March  u,  i985 
RFM  HO.:  8503-273-0170 

SAMPLE  DESCRIPTION:  POND  3 


OATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOO  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1 ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4- DICHLOROBENZENE 

1.1 - DICHLOROETHANE 

1 .2 - DICHLOROETHANE 

1 .1- DICHLOROETHYLENE 

1 .2- OICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 

<  3.0 


REPORTING  UNITS: 


1 ,3-TRANS  DICHLOROPROPENE  <  6,o 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  4.8 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  K  p 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


>; 

-V-  £ 

»>■  s, 

‘Vy  .V 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  '/mA - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 
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OATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

OATE  SAMPLE  COLLECTED:  March  11,  1985 
RFW  MO.:  8503-273-0180 

SAMPLE  DESCRIPTION:  POND  4 


DATE  RECEIVED:  March  13,  1985 
DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BPOMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1 ,2-0ICHL0R0BENZENE 
1  ,3-DICHLOROBENZENE 
1 ,4-DICHL0R0BENZENE 

1.1 - DICHLOROETHANE 

1 .2- OICHLOROETHANE 

1 .1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE  <  fi.n 

1.3- CIS  OICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  5.2 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


m 


m 


s» 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By - 

Earl  M.  Hansen,  Ph.D. 

Manager 

ii51  WESTON  Analytical  Laboratorie 
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OATE  OF  REPORT :  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 

OATE  SAMPLE  COLLECTED:  DNA 
RFM  MO.:  8503-254,  256/ 

SAMPLE  DESCRIPTION:  LAB  BLANK 


DATE  RECEIVED:  DNA 

DATE  ANALYZED:  April  11,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE  <  4.0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2.0 

CHLORODIBROMOMETHANE  <  2.0 

CHLOROETHANE  <  2.0 

2-CHLOROETHYL VINYL  ETHER  <  2-° 

CHLOROFORM  <  2-° 

DICHLOROBROMOMETHANE  <  2-° 

DICHLORODIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1.3- DICHLOROBENZENE  <  3.0 

1.4- DICHLOROBENZENE  <  3.0 

1.1 - OICHLOROETHANE  <  2.0 

1 .2- DICHLOROETHANE  <  2.0 

1 .1 - DICHLOROETHYLENE  <  2.0 

1 .2- DICHLOROPROPANE  <  2.0 

CHLOROMETHANE  <  4.0 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


1  ,3-TRANS  DICHLOROPROP£NE_ 
1 ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1 ,1  ,1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


— _ ?j.Q_ 

<  2.0 
<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


vCV  ' 

O 


■j 

« • -r. 


Approved  By :  - 

Earl'lT  Hansen,  PhVoT 
Manager 

WESTON  Analytical  Laboratorie 
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OATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

OATE  SAMPLE  COLLECTED:  DNA 
RFW  MO.:  8503-254,256/SPIKE 

SAMPLE  DESCRIPTION:  BLANK  SPIKE 


DATE  RECEIVED:  DNA 

OATE  ANALYZED:  April  11,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBROMOMETHANE 
CHLOROETHANE  * 
2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM  * 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1 , 2 -D I CHLOROBENZENE 
1  ,3-DICHL0R0BENZENE 
1 ,4-DICHL0R0BENZENE 

1 . 1 - DICHLOROETHANE 

1  ,2 -DICHLOROETHANE* 

1 .1 - DICHLOROETHYLENE 

1 . 2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8,0 
<  2.0 
<  2.0 
<  2.0 

95%  RECOVERY 
<  2.0 

105%  RECOVERY 

<  2.0 


<  3.0 

<  3.0 

<  2.0 

116%  RECOVERY 
<  2.0 
<  2.0 
<  4.0 


1 ,3-TRANS  P1CHLOROPROPENE  <  fi,n 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  *  82%  RECOVERY 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <2.0 


1,1,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE  * 
VINYL  CHLORIDE 

BENZENE  * 

TOLUENE  * 

ETHYL  BENZENE* 

OTHER 


<  2.0 
<  2.0 
<  2.0 

87%  RECOVERY 

<  4.0 

110%  RECOVERY 
130%  RECOVERY 
103%  RECOVERY 


|| 

m 

M 

a 

MS; 

1 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


SPIKED  COMPOUND 


Approved  1  - 

EarTM.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

OATE  SAMPLE  COLLECTED: DNA 
RFW  MO.:  8503-263/ 

SAMPLE  DESCRIPTION:  LAB  BLANK 


DATE  RECEIVED:  DNA 

DATE  ANALYZED:  April  12,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER_ 
CHLOROFORM 
D1CHL0R0BR0M0METHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1 .3- DICHLOROBENZENE 

1 .4- DICHL0R0BENZENE 

1 .1 - DICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 .1- DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 


<  2.0 
<  2.0 


<  4.0 


1  ,3-TRANS  DICHLOROPROPENE  <  fi  n 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  2.0 

1.1  ,2,2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  ? 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B /:  /][/  - 

Earl  M.  Hansen,  Ph.D. 

Manager 

H56  WESTON  Analytical  Laboratorie 


DATE  OF  REPORT :  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

DATE  SAMPLE  COLLECTED:  DNA 
RFM  MO.:  8503-263/SPIKE 

SAMPLE  DESCRIPTION:  BLANK  SPIKE 


DATE  RECEIVED:  DNA 

DATE  ANALYZED:  April  12,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBROMOMETHANE 
CHLOROETHANE  * 
2-CHLOROETHYL VINYL  ETHER. 
CHLOROFORM  * 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE  . 

1.2- DICHLOROBENZENE 

1 .3- OICHLOROBENZENE 
1  ,4-OICHLOROBENZENE 

1 .1 - DICHLOROETHANE 

1 .2- OICHLOROETHANE 

1 .1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 

88%  RECOVERY 

<  2.0 

98%  RECOVERY 

<  2.0 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE  <  6.0 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  2.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2-0 

TRICHLOROETHYLENE*  102%  1 

TRICHLOROFLUOROMETHANE*  88%  1 

VINYL  CHLORIDE  <  4-° 


<  2.0 
<  2.0 


102%  RECOVER' 
88%  RECOVER' 

<  4.0  ” 


BENZENE* 

TOLUENE* 

ETHYL  BENZENE* 

OTHER 


83%  RECOVERY 
95%  RECOVERY 
SOX'jRECOVERY 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
“LESS  THAN"  SIGNS 


*  SPIKED  COMPOUND 


Approved  By - 

EarTM.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 


H5  7 


|Vi|. 


DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 

DATE  SAMPLE  COLLECTED:  DNA 
RFW  NO.:  8503-273/ 

SAMPLE  DESCRIPTION:  LAB  BLANK 


DATE  RECEIVED:  DNA 

OATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS: _ ug/L 


BROMOMETHANE  _ 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE _ 

<  6.0 

BROMOFORM  _ 

<  8.0 

1 ,3-C IS  DICHLOROPROPENE 

<  2.0 

CARBON  TETRACHLORIDE  __ 

<  2.0 

METHYLENE  CHLORIDE 

<  2.0 

CHLOROBENZENE  _ 

<  2.0 

1,1, 2, 2  TETRACHLOROETHANE 

<  2.0 

CHLOROO I BROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

<  4.0 

CHLOROETHANE  _ 

<  2.0 

1,2  TRANS  DICHLOROETHYLENE 

<  2.0 

2-CHLOROETHYL VINYL  ETHER _ 

<  2.0 

1  ,1  ,1  TRICHLOROETHANE 

<  2.0 

CHLOROFORM  __ 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

<  2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

<  2.0 

DICHLOROOIFLUOROMETHANE  __ 

<  4.0 

TRICHLOROFLUOROMETHANE 

<  3.0 

1,2-DICHLOROBENZENE  .. 

<  3.0 

VINYL  CHLORIDE 

<  4.0 

1,3-DICHLOROBENZENE 

<  3.0 

1 ,4-DICHL0R0BENZENE 

<  3.0 

BENZENE 

<  2 

1 ,1 -DICHLOROETHANE  __ 

<  2.0 

TOLUENE 

<  2 

1  ,2-DICHL0R0ETHANE 

<  2.0 

ETHYL  BENZENE 

<  2 

1 ,1 -DICHLOROETHYLENE 

<  2.0 

OTHER 

1 ,2-DICHLOROPROPANE 

<  2.0 

CHLOROMETHANE 

<  4.0 

*  * 
C.Y 


*1  * 

& 

r>%. 


I 


_s*. 


K' 

<•> 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


DATE  OF  REPORT:  May  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  °NA 
RFN  HO.:  8503-273/SPIKE 

SAMPLE  DESCRIPTION:  BLANK  SPIKE 


DATE  RECEIVED:  &NA 

DATE  ANALYZED:  April  15,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 

ug/L 

BROMOMETHANE 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE 

<  6.0 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

<2.0 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

<  2.0 

CHLOROBENZENE 

<  2.0 

1,1  ,2,2  TETRACHLOROETHANE 

<  2.0 

CHL0R00I8R0M0METHANE 

<  2.0 

TETRACHLOROETHYLENE 

<  4.0 

CHLOROETHANE  * 

83%  RECOVERY 

1  ,2  TRANS  DICHLOROETHYLENE 

*  90%  RECOVER 

2-CHLOROETHYL VINYL  ETHER 

<  2.0 

1,1,1  TRICHLOROETHANE 

<  2.0 

CHLOROFORM 

<  2.0 

1,1,2  TRICHLOROETHANE 

<  2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

<  2.0 

DICHLORODIFLUOROMETHANE 

<4.0.  _ 

TRICHLOROFLUOROMETHANE  * 

83%  RECOVERY 

1  , 2 -D I CHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

<  4.0 

1 ,3-DICHLOROBENZENE 

<  3.0 

1 ,4-DICHL0R0BENZENE 

<  3.0 

BENZENE* 

94%  RECOVERY 

1 , 1 -OICHLOROETHANE 

<  2.0 

TOLUENE*  j 

108%  RECOVERY 

1 ,2-0ICHL0R0ETHANE 

<  2.0 

ETHYL  BENZENE 

-<  2 

1 ,1 -DICHLOROETHYLENE 

<  2.0 

OTHER 

1  ,2-DICHLOROPROPANE * 
CHLOROMETHANE 

84%  RECOVERY 

<  4.0 

DETECTION  LIMITS  ARE  INDICATED  BY  *  SPIKED  COMPOUND 

"LESS  THAN"  SIGNS 


Approved  B 
E 

Manager 

WESTON  Analytical  Laboratorie 


DATE  OF  REPORT:  May  22,  1985 


ar\j  Wf  1 pm 


25: 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTEO:  DNA 
RFM  NO.:  8504-422/ 

SAMPLE  DESCRIPTION:  LAB  blank 


OATE  RECEIVED:  DNA 

OATE  ANALYZED:  April  25,  1958 


■V 

*v 


GC  ANALYSIS 

VOLATILE  COMPOUNDS 

»*  ■  * 

EPA  METHOD  601 

,  602 

■V  * 

REPORTING  UNITS* 

ug/L 

-  jW 

BROMOMETHANE 

<  4.0 

1 ,3-TRANS  DICHLOROPROPENE _ 

<  6.0 

Sff 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

<  2.0 

_  L*'tL 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

<  2.0 

few 

CHLOROBENZENE 

<  2.0 

1,1, 2, 2  TETRACHLOROETHANF.  _ 

<  2.0 

CHLOROO I BROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

<  4.0 

v> 

CHLOROETHANE 

<  2.0 

1,2  TRANS  DICHLOROETHYLENE_ 

o 

• 

CM 

V 

_  *  V 

2-CHLOROETHYL VINYL  ETHER  <  2*° 

1,1,1  TRICHLOROETHANE 

<  2.0 

>.■ 

CHLOROFORM 

<  2.0 

1 ,1  ,2  TRICHLOROETHANE 

A 

ro 

• 

o 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

A 

ro 

o 

_  yy 

DICHLORODIFLUOROMETHANE 

<  4.0 

TRICHLOROFLUOROMETHANE 

<  3.0 

—  r*y 

djr  i 

_ _ 

1  ,2*0 1 CHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

<  4.0 

1 ,3-DICHLOROBENZENE 

<  3.0 

1  ,4-OICHLOROBENZENE 

<  3.0 

BENZENE 

<  2 

1,1 -DICHLOROETHANE 

<  2.0 

TOLUENE 

<  2 

l  ft 

1 ,2-DICHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

<_2 _ 

1 ,1-OICHLOROETHYLENE 

<  2.0 

OTHER 

n 

y. 

1 ,2-DICHL0R0PR0PANE 

<  2.0 

CHLOROMETHANE 

<  4.0 

i  $ 

DETECTION  LIMITS  ARE  INDICATEO  BY 
"LESS  THAN"  SIGNS 


iT^  WESTON  Analytical  Laboratorie:  ... 


CHLOROETHANE * 
2-CHLOROETHYLVINYL  ETHER^ 
CHLOROFORM 
OICHLOROBRQMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  , 3-0ICHL0R0BENZENE 
1  ,4-DICHL0R0BENZENE 

1.1 - DICHLOROETHANE  * 

1  ,2 -DICHLOROETHANE 

1  ,1 -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


96% -.RECOVERY 
<  2.0 
<  2.0 


2.0 


.1*0. 


3.0 


1,2  TRANS  DICHLOROETHYLENE  120%  RECOVER 
1,1  ,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE* 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  2.0 
<  2.0 

95%  RECOVERY 

<  3.0 

<  4.0 


3.0 


3.0 


118%  RECOVERY 


2.0 


2.0 


2.0 


BENZENE  * 
TOLUENE  * 

ETHYL  BENZENE* 

OTHER 


96%  RECOVERY 
96%  RECOVERY 
97%  RECOVERY 


4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN”  SIGNS 


B. 


4  «  *  ► 

DATE  OF  REPORT:  May  22,  1985 

m 

A  A 

DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

V.A 

DATE  SAMPLE  COLLECTED: DNA 

RFkf  NO.:  8504-422/SPIKE 

SAMPLE  DESCRIPTION:  BLANK  SPIKE 

DATE  RECEIVED:  DNA 

DATE  ANALYZED:  April  25,  1985 

• 

tip 

$ 

m 

GC  ANALYSIS 

VOLATILE  COMPOUNDS 
£P A  METHOD  601,  602 

REPORTING  UNITS: 

ug/L 

• 

BROMOMETHANE 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE 

<  6.0 

sW 

V-v' 

yOsrj 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

<  2.0 

Vv 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

<  2.0 

CHLOROBENZENE 

<  2.0 

1,1, 2, 2  TETRACHLOROETHANE 

<  2.0 

• 

CHLOROO I BROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

<  4.0 

Approved  By 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie: 
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DESIGNERS 


CONSULTANT'S 


inter-office  memorandum 


TO:  jtNfcaivMlM/R .  Karnauskas  (Chicago) 
Kass  Sheedy 
Rich  Johnson 


FROM:  Earl  M.  Hansen 


SUBJECT:  LABORATORY  CHARGES 

SELFRIDGE  A.F.B.  -  SOIL  SAMPLES 
REC'D  FEB.  1  &  FEB.  7 .  1985 


DATE:  May  22,  1985 


received 


W.  0.  No.:  0628-05-49 


Enclosed  are  the  results  of  OIL  &  GREASE  and  VOA  analysis  of  the  soil  samples 
described  above.  Laboratory  charges  will  be  billed  through  timesheets  for  the  week 
ending  May  24,  1985. 


EMH/eb 


T’f  ? 


RFW  2-74-39 


L*  k*1  L*J 


DATE  OF  REPORT:  MARCH  22,  1985 


SELFRIDGE  A.F.B. 

OIL  &  GREASE  SUMMARY  REPORT 
FOR 

SOIL  SAMPLES  RECEIVED 
FEBRUARY  1  ,  1985 


EPA  METHOD  413.2 


R.F.W.  NO. 


SAMPLE 

DESCRIPTION 


DATE 

COLLECTED 


DATE 

ANALYZED 


OIL  &  GREASE 
MG/ KG 


8502-122-0010 

W-l 

SOIL 

7 . 5  1 

1/28/85 

2/11/85 

-0020 

W-l 

SOIL 

15. 51 

1/28/35 

2/11/85 

-0030 

W-l 

SOIL 

25  1 

1/28/85 

2/11/85 

-0040 

W-2 

SOIL 

7.5' 

1/28/85 

2/11/85 

-0050 

W-2 

SOIL 

15. 5‘ 

1/28/85 

2/11/85 

-0060 

W-2 

SOIL 

25' 

1/28/85 

2/11/85 

-0070 

W-  3 

SOIL 

7.5* 

1/29/85 

2/11/85 

-0030 

W-3 

SOIL 

15.5' 

1/29/85 

2/11/85 

-0090 

W-3 

SOIL 

25' 

1/29/85 

2/11/85 

-0100 

W-4 

SOIL 

7.5' 

1/29/85 

2/11/85 

-0110 

W-4 

SOIL 

15.5' 

1/29/85 

2/11/85 

-0120 

W-4 

SOIL 

25' 

1/Z9/85 

2/11/85 

Approved  By:( 


tifi  M.  Hanse'n,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


FA!.*. 


G 
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DATE  OF  REPORT:  MARCH  22,  1 9£ 


SELFRIDGE  A.F.B. 

OIL  &  GREASE  SUMMARY  REPORT 
FOR 

SOIL  SAMPLES  RECEIVED 
FEBRUARY  7,  1935 

EPA  METHOD  413.2 


R.F.W.  NO. 


SAMPLE 

DESCRIPTION 


DATE 

COLLECTED 


DATE 

ANALYZED 


OIL  &  GREASE 
MG/ KG _ _ 


8502-150-0010 

W-ll 

SOIL 

2.5' 

2/6/85 

2/27/85 

145 

-0020 

w-n 

SOIL 

7.5' 

2/6/85 

2/27/85 

191 

-0030 

W-ll 

SOIL 

10.5' 

2/6/85 

2/27/35 

177 

-0040 

W-l  2 

SOIL 

2.5* 

2/6/85 

2/27/85 

65 

-0050 

W- 1  2 

SOIL 

7.5' 

2/6/85 

2/27/85 

1  97 

-0060 

W-l  2 

SOIL 

10.5' 

2/6/85 

2/27/85 

208 

-0070 

W-15 

SOIL 

2.5' 

2/6/85 

2/27/85 

1  7,900 

-0080 

W-l  5 

SOIL 

7.5  ' 

2/6/85 

2/27/85 

223 

-0090 

W-15 

SOIL 

10.5' 

2/6/85 

2/27/85 

1  33 

-0100 

W-l  3 

SOIL 

2.5' 

2/5/85 

2/27/85 

107 

-0110 

W-l  3 

SOIL 

7.5  ' 

2/5/85 

2/27/85 

1  76 

-0120 

W-l  3 

SOIL 

10.5' 

2/5/85 

2/27/85 

1  72 

-0130 

W-l  4 

SOIL 

2.5* 

2/5/85 

2/27/85 

92 

-0140 

W-l  4 

SOIL 

7.5' 

2/5/85 

2/27/85 

181 

-0150 

W-l  4 

SOIL 

10.5' 

2/5/85 

2/27/85 

21  5 

Approved  By: 


Earl M.  Hansen,  Pn. D. 

Manager 

WESTON  Analytical  Laboratories 


DATE  OF  REPORT:  22,  1985 


OATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 
OATE  SAMPLE  COLLECTEO:  JAN.  28,  1985 
RFW  NO.:  8502-122-0010 
SAMPLE  DESCRIPTION:W-i  7.5* 


OATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 

ug/g 

BROMOMETHANE 

<  10 

1  ,3-TRANS  DICHLOROPROPENE 

<  10 

BROMOFORM 

<  10 

1 ,3-CIS  DICHLOROPROPENE 

<  10 

CARBON  TETRACHLORIDE 

<  10 

METHYLENE  CHLORIDE 

1,500 

CHLOROBENZENE 

<  10 

1,1, 2, 2  TETRACHLOROETHANE 

<  10 

CHLOROO I BROMOMETHANE 

<  10 

TETRACHLOROETHYLENE 

<  10 

CHLOROETHANE 

<  10 

1,2  TRANS  DICHLOROETHYLENE, 

<  10 

2-CHLOROETHYL VINYL  ETHER 

<  10 

1 ,1 ,1  TRICHLOROETHANE 

2,100 

CHLOROFORM 

<  10 

1,1,2  TRICHLOROETHANE 

<  10 

DICHLOROBROMOMETHANE 

<  10 

TRICHLOROETHYLENE 

880 

DICHLORODIFLUOROMETHANE 

<  10 

TRICHLOROFLUOROMETHANE 

<  10 

1 ,2-DICHLOROBENZENE 

<  10 

VINYL  CHLORIDE 

<  10 

1  ,3-DICHLOROBENZENE 

<  10 

1  ,4-DICHLOROBENZENE 

<  10 

BENZENE 

<  5 

7 , 1-DICHLOROETHANE 

<  10 

TOLUENE 

60 

1  , 2 -D I CHLOROETHANE 

<  10 

ETHYL  8ENZENE 

<  5 

1  , 1 -DICHLOROETHYLENE 

<  10 

OTHER 

1  ,2-DICHLOROPROPANE 

<  10 

CHLOROMETHANE 

<  10 

m 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B y :  A  a 

f'Ti.r  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laboratorie 


H65 


,14*, 
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MAY  22,  1985 


DATA  SUMMARY  FOR :  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  JAN.  28,  1985 

RFH  MO.:  8502-122-0020 

SAMPLE  DESCRIPTION:  w-1  15.5' 


DATE  RECEIVEO:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHL0R0ETHYL VINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1 .2- DICHL0R0BENZENE 

1 .3- DICHL0R0BENZENE 

1 .4- DICHL0R0BENZENE 

1.1 - OICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 . 1 - OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


1  ,3-TRANS  D1CHL0R0PR0PENE _ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  OICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  8ENZENE 

OTHER 


<  10 
2,100 

<  10 
3,600 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By:  — Q^v-ivjW-' — - _ 

for  Earl  M.  Hansen,  Ph.D. 

Manager 
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OAT. A  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  JAN.  28*  1985 
RFW  HO.:  8502-122-0030 


DATE  RECEIVEO:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


SAMPLE  DESCRIPTION:  w-1  25' 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 


10 


10 


10 


<  10 


<  10 


<  10 


2-CHLOROETHYL VINYL  ETHER, 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1 .3-  DICHLOROBENZENE 

1.4- DICHLOROBENZENE 

1.1 - D I CHLOROETHANE 

1 .2- OICHLOROETHANE 

1 .1 - OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


10 


10 


<  10 


<  10 


<  10 


10 


<  10 


<  10 


10 


10 


10 


<  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE. 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1,1, 2, 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


Approved  By: 


ug/g 


<  10 


<10 


10 


10 


10 


1,2  TRANS  OICHLOROETHYLENE, 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  10 


■  U9QQ- 


<  10 


1,700 


<  10 


<  10 


<  5 


<  5 


<&,(  Earl  M.  Hansen,  Ph.D.  > 

Manager  ‘ 
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DATE  OF  REPORT:  may  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

DATE  SAMPLE  COLLECTED:  JAN.  28,  1985 
RFW  NO.:  8502-122-0030  DUP. 

SAMPLE  DESCRIPTION:  W-l  25'  (LAB  DUPLICATE)  METHOD  602  ONLY 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  602 


REPORTING  UNITS: 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


N.D.  =  NOT  DUPLICATED 


Approved  By:  f 

Earl  M.  Hansen,  Ph.D. 


H6S 


Manager 

WESTON  Analytical  Laboratories 


8 


»> 


& 


,V 

K.V 


O 

r 


yz 


BROMOMETHANE 

N.D. 

1 ,3-TRANS  DICHLOROPROPENE 

N.D. 

l 

BROMOFORM 

N.D. 

1 ,3-CIS  DICHLOROPROPENE 

N.D. 

CARBON  TETRACHLORIDE 

N.D. 

METHYLENE  CHLORIDE 

N.D. 

,V  i 

uv. 

CHLOROBENZENE 

N.D. 

1,1, 2, 2  TETRACHLOROETHANE 

N.D. 

CHLORODIBROMOMETHANE 

N.D. 

TETRACHLOROETHYLENE 

N.D. 

I  « 

1 

CHLOROETHANE 

N.D. 

1,2  TRANS  DICHLOROETHYLENE 

N.D. 

ft 

2-CHLOROETHYL VINYL  ETHER 

N.D. 

1,1,1  TRICHLOROETHANE 

N.D. 

ft 

CHLOROFORM 

N.D. 

1 ,1  ,2  TRICHLOROETHANE 

N.D. 

_ 

OICHLOROBROMOMETHANE 

N.D. 

TRICHLOROETHYLENE 

N.D. 

** 

A 

DICHLORODIFLUOROMETHANE 

N.D. 

TRICHLOROFLUOROMETHANE 

N.D. 

:  s 

1 ,2-DICHL0R0BENZENE 

N.D. 

VINYL  CHLORIDE 

N.D. 

?: 

1  ,3-DICHLOROBENZENE 

N.D. 

1  ,4- DICHLOROBENZENE 

N.D. 

BENZENE 

<  5 

*  J 

V 

1 , 1 -DICHLOROETHANE 

N.D. 

TOLUENE 

<  5 

v’ 

V 

1 , 2-DICHLOROETHANE 

N.D. 

ETHYL  BENZENE 

<  5 

vv 

s 

1 , 1 -DICHLOROETHYLENE 

N.D. 

OTHER 

1 ,2-DICHLOROPROPANE 

N.D. 

77? 

3 

rui  nonucTUAMi: 

m  n 

*-.-S 

-r. 

.  A 


V 


unit  or  *trur\i 


MAY  22,  1985 


“  OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

MOATE  SAMPLE  COLLECTED:  JAN.  28,  1985 
RFM  MO.:  8502-122-0040 


SAMPLE  DESCRIPTION:  W-2  7.5' 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLYINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
OICHLORODIFLUOROMETHANE 

1 .2- DICHL0R0BENZENE 

1 .3- 0ICHL0R0BENZENE 

1.4- DICHLOROBENZENE 
1  ,1 -DICHLOROETHANE 

1 ,2-DICHL0R0ETHANE 
1 ,1 -OICHLOROETHYLENE 
1  ,2-0ICHL0R0PR0PANE 
CHLOROMETHANE 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1 .2.2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
I  ,1 ,1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  Bv:  T C^Ty\ — \\  - 

£V  Earl  M.  Hansen,  Ph.D. 

Manager 
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OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  JANi  28,  1985 

RFW  MO. :  8502-122-0050 

SAMPLE  DESCRIPTION:  W-2  15.5' 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 


BROMOMETHANE  <  10  __ 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLOROD I BROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYLVINYL  ETHER  <  10 

CHLOROFORM  48 

DICHLOROBROMOMETHANE  < 

DICHLORODIFLUOROMETHANE  <  10 

1.2- DICHLOROBENZENE  <  10 

1 .3- DICHLOROBENZENE  <  10 

1.4- DICHLOROBENZENE  *  10 

1 .1- OICHLOROETHANE  <  10 

1.2- OICHLOROETHANE  *  10 

1 .1 - DICHLOROETHYLENE  <  10 

1 .2- DICHL0R0PR0PANE  <  10 

CHLOROMETHANE  <  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
•LESS  THAN"  SIGNS 


,  $02 

REPORTING  UNITS: 

ug/g 

f 

1 ,3-TRANS  DICHLOROPROPENE 

<  10 

-  P 

1  ,3-CIS  DICHLOROPROPENE 

<  10 

METHYLENE  CHLORIDE 

140 

1,1, 2,2  TETRACHLOROETHANE 

<  10 

sfi 

TETRACHLOROETHYLENE 

<  10 

1,2  TRANS  DICHLOROETHYLENE 

<  10 

-  s 

1,1,1  TRICHLOROETHANE 

<  10 

v > 

1 ,1  ,2  TRICHLOROETHANE 

<  10 

M 

TRICHLOROETHYLENE 

1,400 

— 

TRICHLOROFLUOROMETHANE 

<  10 

W 

VINYL  CHLORIDE 

<  10 

> 

’A* 

BENZENE 

<  5 

TOLUENE 

<  5 

ETHYL  BENZENE 

<  5 

-  S 

OTHER 

& 

Approved  By:  r- — 

Earl  M.  Hansen,  Ph.D. 

Manager 

no  WESTON  Analytical  Laboratorie 
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OAT  A  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  JAN.  28,  1985 
RFN  NO. :  8502-122-0060 

SAMPLE  DESCRIPTION:  w-2  25' 


‘  MAY  22,  1985 


DATE  RECEIVED:  FEB.  1,  1958 
DATE  ANALYZED:  MARCH  17-18,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER, 
CHLOROFORM 
OICHLOROBROMOMETHANE 
OICHLORODIFLUOROMETHANE  . 

1 .2- DICHL0R0BENZENE 

1.3- DICHLOROBENZENE 

1.4- DICHLOROBENZENE 

1 .1 - OICHLOROETHANE 

1 .2- DICHL0R0ETHANE 

1 .1 - DICHLOROETHYLENE 

1 .2- OICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE  _ 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  10 

<  10 

300 


DETECTION  LIMITS  ARE  INDICATED  BY 
■LESS  THAN"  SIGNS 


Approved  By:  I  ~  _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

J7i  WESTON  Analytical  Laboratori 
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MAY  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
DATE  SAMPLE  COLLECTED:  JAN.  29,  1958 
RFW  NO. :  8502-122-0070 

SAMPLE  DESCRIPTION:  W-3  7.5' 


OATE  RECEIVEO:  FEB.  lf  1985 
DATE  ANALY2ED:  MARCH  17-18,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 


10 


REPORTING  UNITS: 


BROMOFORM  __ 

< 

10 

CARBON  TETRACHLORIDE 

< 

10 

CHLOROBENZENE  _ 

< 

10 

CHLORODIBROMOMETHANE  __ 

< 

10 

CHLOROETHANE 

< 

10 

2-CHL0R0ETHYL VINYL  ETHER _ 

< 

10 

CHLOROFORM  _ 

< 

10 

DICHLOROBROMOME THANE  _ 

< 

10 

0ICHL0R0D1FLU0R0METHANE  _ 

< 

10 

1,2-DICHLOROBENZENE  _ 

< 

10 

1,3-DICHLOROBENZENE 

< 

10 

1,4-DICHLOROBENZENE 

< 

10 

1 ,1 -DICHLOROETHANE 

< 

10 

1 ,2-DICHLOROETHANE 

< 

10 

1 , 1 -OICHLOROETHYLENE  _ 

< 

10 

1 ,2-DICHLOROPROPANE 

< 

10 

CHLOROMETHANE 

< 

10 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 

1  ,3-TRANS  DICHLOROPROPENE_ 

1 ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1,1, 2, 2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 


BENZENE 
TOLUENE 
ETHYL  8ENZENE 


OTHER 


ug/g 


<  10 


<10 


<  10 


<  10 


<  10 


1.2  TRANS  DICHLOROETHYLENE. 
1  ,1  ,1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  10 


<  10 


<  10 


150 


<  10 


<  10 


<  5 


59 


<  5 


Approved  By:  — > 


k  A 


■ST* 

WV* 


>”.V 


v 


■V. 


w 


ft 
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v 
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«  *  * 


Earl  M.  Hansen,  Ph.O. 

Manager 

WESTON  Analytical  Laboratories 
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OAT  A  SUMMARY  FOR:  SELFRIDGE  A.F.B. 

||  OATE  SAMPLE  COLLECTED:  JAN.  29,  1985 

RFW  NO.  :  8502-122-0070  DUPLICATE 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  18,  1985 


Sfi  SAMPLE  DESCRIPTION:  W-3  7.5'  (DUPLICATE)  METHOD  601  ONLY 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601 


BROMOMETHANE  <10 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLORODIBROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYLVINYL  ETHER  <  10 

CHLOROFORM  <  10 

DICHLOROBROMOMETHANE  <  *° 

DICHLORODIFLUOROMETHANE  <  1° 

1.2- DICHLOROBENZENE  <  10 

1 .3- DICHLOROBENZENE  *  10 

1 .4- OICHLOROBENZENE  <  10 

1 .1 - DICHLOROETHANE  <  10 

1 .2- DICHL0R0ETHANE  <  10 

1 . 1 - OICHLOROETHYLENE  <  10 

1 .2- DICHL0R0PR0PANE  <  10 

CHLOROMETHANE  <  *0 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN”  SIGNS 


REPORTING  UNITS: 


1.3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  OICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


N.D.  =  NOT  DUPLICATED 


Approved  B  y :  x —  (P  \  \  - _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

F73  WESTON  Analytical  Laboratory 
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MAY  22,  1985 


OATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 


DATE  SAMPLE  COLLECTED:  JAN.  29,  1985 
RFM  MO.:  8502-122-0080 

SAMPLE  DESCRIPTION:  w-3  15.5' 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


LdZ 


IV*  * 


6C  ANALYSIS  yC> 

VOLATILE  COMPOUNDS 
EPA  METHOD  601.  602 

REPORTING  UNITS:  ug/9  £" 


BROMOMETHANE  <  10 
BROMOFORM  <  jO 
CARBON  TETRACHLORIDE  <  10 
CHLOROBENZENE  <  10 
CHLORODIBROMOMETHANE  <  10 
CHLOROETHANE  <  *P. 


2-CHLOROETHYL VINYL  ETHER  <  10 

CHLOROFORM  _ 

DICHLOROBROMOMETHANE  <  l0_ 

DICHLORODIFLUOROMETHANE  <  10 


1 .2- DICHLOROBENZENE  < 

1.3- DICHLOROBENZENE  <  10 

1.4- DICHLOROBENZENE  <  10 

1 .1- OICHLOROETHANE  *  10 

1 .2- DICHLOROETHANE  <  10 

1 .1 - DICHLOROETHYLENE  <  10 

1 .2- DICHLOROPROPANE  <  10 

CHLOROMETHANE  <  l£ 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


1,3-TRANS  DICHLOROPROPENE  <  10 

I  ,3-CIS  DICHLOROPROPENE  <  10 

METHYLENE  CHLORIDE  1.200 

1.1  ,2,2  TETRACHLOROETHANE  <  10 

TETRACHLOROETHYLENE  <  10 

1.2  TRANS  DICHLOROETHYLENE  <  10 

1.1.1  TRICHLOROETHANE  <  10 

1.1.2  TRICHLOROETHANE  1,100 

TRICHLOROETHYLENE  6,600 

TRICHLOROFLUOROMETHANE  <  10 

VINYL  CHLORIDE  <  ™ 


V* 


. 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


<  5 

<  5 


OTHER 


Approved 


Earl  M.  Hansen,  Ph.D. 

Manager 
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DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
OATE  SAMPLE  COLLECTED:  JAN.  29,  1985 
RFW  NO. :  8502-122-0090 

SAMPLE  DESCRIPTION:  w-3  25' 


umil  ur  .  MAy  22>  19g5 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


B 


>\ 

ft 

•  A 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


8R0M0METHANE  <  10 

BR0M0F0RM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLOROOIBROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYLVINYL  ETHER  <  10 

CHLOROFORM  _ 490 

DICHLOROBROMOMETHANE  <  10 

DICHLORODIFLUOROMETHANE  <  10 

1.2- DICHLOROBENZENE  *  *0 

1 .3- DICHL0R0BENZENE  <  1° 

1.4- DICHLOROBENZENE  <  10 

1 .1 - DICHLOROETHANE  <  10 

1 .2- DICHL0R0ETHANE  <  10 

1 . 1 - OICHLOROETHYLENE  <  30 

1 .2- DICHLOROPROPANE  <  10 

CHLOROMETHANE  <  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS:  ug/g 

1 .3- TRANS  DICHLOROPROPENE  <  10 

1.3- CIS  DICHLOROPROPENE  <  IQ 

METHYLENE  CHLORIDE  1.800 

1.1. 2. 2  TETRACHLOROETHANE  <  10 

TETRACHLOROETHYLENE  <  10 

1.2  TRANS  OICHLOROETHYLENE  <  10 

1.1.1  TRICHLOROETHANE  _ 380 

1.1.2  TRICHLOROETHANE  <  10 

TRICHLOROETHYLENE  6.8Q0 

TRICHLOROFLUOROMETHANE  <  10 

VINYL  CHLORIDE  <  10 


BENZENE  <  5 

TOLUENE  <  5 

ETHYL  BENZENE  <  5 


OTHER 


Approved  By:  l 

£* r  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie: 


\ 


1175 


DAT-A  SUMMARY  FOR:  SELFRIOGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  JAN.  29,  1985 

RFM  MO.:  8502-122-0100 

SAMPLE  DESCRIPTION:  w-4  7.5' 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS:  ug/g 


BROMOMETHANE  <  10 
BROMOFORM  <  10 
CARBON  TETRACHLORIDE  <  10 
CHLOROBENZENE  <  10 
CHLORODIBROMOMETHANE  <  10 
CHLOROETHANE  <  10 
2-CHLOROETHYL VINYL  ETHER  <  10 
CHLOROFORM  <  10 


DICHLOROBROMOMETHANE 

DICHLORODIFLUOROMETHANE 


1.2- DICHLOROBENZENE  *  10 

1.3- DICHLOROBENZENE  <  10 

1.4- DICHLOROBENZENE  <  10 

1 .1- DICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 .1 - DICHLOROETHYLENE  <  10 

1 .2- OICHLOROPROPANE  <  10 

CHLOROMETHANE  <  10 


1 .3- TRANS  OICHLOROPROPENE  <  10 

1 .3- CIS  DICHLOROPROPENE  <  10 

METHYLENE  CHLORIDE  _ ig. 

1.1. 2.2  TETRACHLOROETHANE  <  10 

TETRACHLOROETHYLENE  <  10 

1.2  TRANS  DICHLOROETHYLENE  <  10 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


<  10 
<  10 

280 

14 

<  10 


<  5 

<  5 

<  5 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


UKJL  Ur  NtrVRI  .  mi  <LL9 


OATA  SUMMARY  FOR:  SELFRIOGE  A.F.S. 
DATE  SAMPLE  COLLECTED:  JAN.  29,  1985 
RFW  MO.:  8502-122-0110 

SAMPLE  DESCRIPTION:  W-4  15.5' 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


SC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE  <  10 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLOROOIBROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYL VINYL  ETHER  <  10 

CHLOROFORM  <  10 

DICHLOROBROMOMETHANE  <  10 

DICHLORODIFLUOROMETHANE  <  10 

1 .2- DICHL0R0BENZENE  <  10 

1.3- DICHLOROBENZENE  *  1° 

1.4- DICHLOROBENZENE  <  10 

1 . 1 - DICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 . 1 - DICHLOROETHYLENE  <  10 

1 .2- DICHLOROPROPANE  <  10 

CHLOROMETHANE  <  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE _ 

1 .3- C IS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  8ENZENE 

OTHER 


Approved  By:  vj  I  1 — _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

H?7  WESTON  Analytical  laboratorie: 


<  .v.v,k:  a.v 


Wv/v\*v 

V  V  C  •  ' : 


UM  I  c.  ur  r'trWM  .  22 ,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  JAN.  29,  1985 
RFW  NO.:  8502-122-0120 

SAMPLE  DESCRIPTION:  w"4  25' 


DATE  RECEIVED:  FEB.  1,  1985 
DATE  ANALYZED:  MARCH  17-18,  1985 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 
BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
2-CHLOROETHYL VINYL  ETHER _ < 


CHLOROFORM 

<  10 

DICHLOROBROMOMETHANE 

<  10 

DICHLOROOIFLUOROMETHANE  _ 

<  10 

1 ,2-DICHLOROBENZENE 

<  10 

1 ,3-OICHLOROBENZENE 

<  10 

1,4-DICHLOROBENZENE 

<  10 

1  ,1 -D I CHLOROETHANE 

<  10 

1,2-DICHLOROETHANE 

<  10 

1  , 1 -DICHLOROETHYLENE 

<  10 

1 ,2-DICHL0R0PR0PANE 

<  10 

CHLOROMETHANE 

<  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS:  ug/g 

1 .3- TRANS  DICHLOROPROPENE  <  10 

1 .3- CIS  DICHLOROPROPENE  <  10 

METHYLENE  CHLORIDE  26 

1.1. 2. 2  TETRACHLOROETHANE  <  10 

TETRACHLOROETHYLENE  <  10 

1.2  TRANS  DICHLOROETHYLENE  <  10 

1,1,1  TRICHLOROETHANE  _ 20_ 

1  ,1  ,2  TRICHLOROETHANE  <  10 

TRICHLOROETHYLENE  4>000 

T9  JCHLOROFLUOROMETHANE  _ 

VINYL  CHLORIDE  <  10 


BENZENE  «  5 

TOLUENE  _ 1_£ 

ETHYL  BENZENE  <  5 


OTHER 


<  10 
<  10 
<  10 
<  10 
<  10 
<  10 


Approve 


d  By:  t i 

Earl  M.  Hansen,  Ph.D. 


Manager 

H7R  WESTON  Analytical  Laboratorie 
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DATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 


DATE  SAMPLE  COUECTEO:  DNA 
RFM  HO.:  3502-12  ^SPIKE 

SAMPLE  DESCRIPTION:  LAB  o.l.  SPIKE 


DATE  RECEIVED:  DMA 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


U9/9 


BROMOMETHANE 

<  10 

1 ,3-TRANS  DICHLOROPROPENE 

< 

10 

BROMOFORM  * 

119%  RECOVERY 

1 ,3-CIS  DICHLOROPROPENE  * 

84%  RECOVERY 

CARBON  TETRACHLORIDE 

<  10 

METHYLENE  CHLORIDE 

< 

10 

CHLOROBENZENE 

<  10 

1,1, 2, 2  TETRACHLOROETHANE 

< 

10 

CHLOROOI BROMOMETHANE 

<  10 

TETRACHLOROETHYLENE  * 

91%  RECOVERY 

CHLOROETHANE 

<  10 

1,2  TRANS  DICHLOROETHYLENE 

< 

10 

2-CHLOROETHYL VINYL  ETHER 

<  10 

1,1,1  TRICHLOROETHANE 

< 

10 

CHLOROFORM 

<  10 

1,1,2  TRICHLOROETHANE 

< 

10 

OICHLOROBROMOMETHANE 

<  10 

TRICHLOROETHYLENE 

< 

10 

DICHLORODIFLUOROMETHANE  * 

125%  RECOVERY 

TRICHLOROFLUOROMETHANE 

< 

10 

1,2-DICHLOROBENZENE 

<  10 

VINYL  CHLORIDE 

< 

10 

1 ,3-01 CHLOROBENZENE 

<  10 

1 ,4-DICHL0R0BENZENE 

<  10 

BENZENE  * 

85%  RECOVERY 

1 ,1 -DICHLOROETHANE 

<  10 

TOLUENE  * 

85% 

RECOVERY 

1  ,2 -01 CHLOROETHANE 

<  10 

ETHYL  BENZENE* 

95% 

RECOVERY 

1  , 1 -DICHLOROETHYLENE 

<  10 

OTHER 

1 ,2-DICHL0R0PR0PANE  * 

98%  RECOVERY 

CHLOROMETHANE 

<  10 

.y. 


w.> 


>*. 


DETECTION  LIMITS  ARE  INDICATED  BY 
“LESS  THAN"  SIGNS 


SPIKED  COMPOUNDS 


Approved  By:  C _  C^rK-Jv  (— - . 

Earl  M.  Hansen,  Ph.D. 

Matia-ger 

F79  WESTON  Analytical  Laboratories. 
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DA  1 1  OP  KtHUKI  :  may  22,  1985 


DATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFH  HO.:  8502-150-0010  (SEE  NOTE  BELOW) 

SAMPLE  DESCRIPTION:  W-ll  2.5' 


DATE  RECEIVED:  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


8R0M0METHANE  <  10-  - 

BROMOFORM  <  12 _ 

CARBON  TETRACHLORIDE  <  1Q_  _ 

CHLOROBENZENE  <  1.Q _ 

CHLORODIBROMOMETHANE  <  10 

CHLOROETHANE  <  l0_  _ 

2-CHLOROETHYL VINYL  ETHER  <  10__ 

CHLOROFORM  <  19. . _ 

DICHLOROBROMOMETHANE  <  10  _ 

DICHLORODIFLUOROMETHANE  <  l0_ 

1 .2- DICHLOROBENZENE  <  10  - 

1.3- DICHLOROBENZENE  *  10  _ 

1  ,4-OICHLOROBENZENE  <  10  . 

1 .1 - DICHLOROETHANE  <  10  . 

1 .2- DICHL0R0ETHANE  <  10 

1  ,1 -DICHLOROETHYLENE  <  jg.  _ 

1 .2- DICHLOROPROPANE  <  10  _ 

CHLOROMETHANE  <  10  - 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


NOTE:  THIS  SAMPLE  CONTAINS  HIGH  LEVELS 
OF  OTHER  HYDROCARBONS  THUS  MAKING 
QUANTIFICATION  OF  BENZENE  AND  TOLUENE 
DIFFICULT  .  ETHYL  BENZENE  COULD  NOT  BE 
QUANTIFIED. 


> / -  V.' 


1 ,3-TRANS  DICHLOROPROPENE 

<  10 

vs 

Rf 

1 ,3-CIS  DICHLOROPROPENE 

<  10 

:$ 

|j§: 

METHYLENE  CHLORIDE 

A 

M 

O 

Ife 

1,1, 2, 2  TETRACHLOROETHANE 

<  10 

■ft 

TETRACHLOROETHYLENE 

<  10 

1,2  TRANS  DICHLOROETHYLENE 

<  10 

ft? 

1,1,1  TRICHLOROETHANE 

<  10 

m/ 

:< 

1  ,1  ,2  TRICHLOROETHANE 

<  10 

Ssi 

TRICHLOROETHYLENE 

60 

* 

TP 

TRICHLOROFLUOROMETHANE 

<  10 

£ 

VINYL  CHLORIDE 

<  10 

•  ,N 

vl* 

jg 

BENZENE 

24 

-  V, 

1 C' 

TOLUENE 

320 

ETHYL  BENZENE  INTERFERENCE 

§ 

OTHER 

- 

r 

Approved  Bv:  v  - 

■^c  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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UA  I  t  Uh  AtFUK  I  :  MAY  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

DATE  SAMPLE  COLLECTED:  FEB.  6,  1985  DATE  RECEIVED:  FEB.  7,  1985 

RFW  HO.:  8502-150-0010  (DUP.)  DATE  ANALYZE0:  MARCH  19,  1985  (601  ) 

SAMPLE  DESCRIPTION:  W-ll  2.5’  (DUPLICATE)  601  ANALYSIS 

GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS:  ug/g 


M* 


M 

& 

fjy 

U 


v 


BROMOMETHANE 

< 

10 

BROMOFORM 

< 

10 

CARBON  TETRACHLORIDE 

< 

10 

CHLOROBENZENE 

< 

10 

CHLOROOI BROMOMETHANE 

< 

10 

CHLOROETHANE 

< 

10 

2-CHLOROETHYLVINYL  ETHER 

< 

10 

CHLOROFORM 

< 

10 

DICHLOROBROMOMETHANE 

< 

10 

DICHLORODIFLUOROMETHANE 

< 

10 

1 ,2-DICHLOROBENZENE 

< 

10 

1,3-DICHLOROBENZENE 

< 

10 

1  ,4-DICHLOROBENZENE 

< 

10 

1 , 1 -OICHLOROETHANE 

< 

10 

1 ,2-DICHLOROETHANE 

< 

10 

1 ,1 -DICHLOROETHYLENE 

< 

10 

1 ,2-DICHLOROPROPANE 

< 

10 

CHLOROMETHANE  _ 

< 

10 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


1 ,3-TRANS  DICHLOROPROPENE  <  10 

1  ,3-CIS  DICHLOROPROPENE  <  IQ 

METHYLENE  CHLORIDE  <  10 

1.1. 2. 2  TETRACHLOROETHANE  <  10 

TETRACHLOROETHYLENE  <  10 

1.2  TRANS  DICHLOROETHYLENE  <  10 

1.1.1  TRICHLOROETHANE  <  10 

1.1.2  TRICHLOROETHANE  <  10 

TRICHLOROETHYLENE  _ 52_ 

TRICHLOROFLUOROMETHANE  <  10 

VINYL  CHLORIDE  <  10 


BENZENE  N-D- 

TOLUENE  N.D, 

ETHYL  BENZENE  n.D. 


OTHER 


N.D.  =  NOT  DUPLICATED 


Approved 

Fbc 

H81 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFW  NO.:  8502-150-0020 

SAMPLE  DESCRIPTION:  W-11  7.5' 


DATE  RECEIVED:  FEB.  7,  1985 
DATE  ANALYZED: 


MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


vg/g 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE  . 

1.2- DICHLOROBENZENE 

1 .3- DICHL0R08ENZENE 

1.4- DICHLOROBENZENE 

1.1 - D I CHLOROETHANE 
1  ,2-OICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 
1  ,2-OICHLOROPROPANE 
CHLOROMETHANE 


10 


<  10 


<  10 


<  10 


<  10 


<  10 


<  10 


nr 


<  10 


<  10 


<  10 


<  10 


<  10 


<  10 


<  10 


1  ,3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 


<  10 


<  10 


52 


<  10 


<  10 


<  10 


<  10 


<  10 


640 


Ji 


<  10 


16 


10 


5.2 


<  10 


<  10 


OTHER 


<  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


>;■ 

L-tl 


v 


‘-ft 


$ 

£ 


■X 


Approved  By:  — 

pef  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT: 


MAY  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

H  DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 


RFW  NO.: 


8502-150-0030 


DATE  RECEIVED:  FEB.  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


5ft  SAMPLE  DESCRIPTION:  w-11  10.5’ 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE  <  10 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLORODIBROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYLVINYL  ETHER  <  10 

CHLOROFORM  13^ 

DICHLOROBROMOMETHANE  <  *0 

DICHLORODIFLUOROMETHANE  <  10 

1.2- DICHLOROBENZENE  <  10 

1.3- DICHLOROBENZENE  *  10 

1  ,4-OICHLOROBENZENE  <  10 

1 . 1 - DICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 .1 - DICHLOROETHYLENE  <  10 

1 .2- DICHLOROPROPANE  *  10 

CHLOROMETHANE  <  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE. 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


1 


Approved  By:  4_T 

€-or  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laboratorie 
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DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFW  MO.:  8502-150-0040 

SAMPLE  DESCRIPTION:  W-12  2.5' 


MAY  22,  1985 

:-Lj 

v 

r’. 

FEB.  7,  1985 

—  JU 

MARCH  4,  1985  (602) 

MARCH  19,  1985  (601) 

§ 

SC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE  <  10 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLORODIBROMOMETHANE  *  10 

CHLOROETHANE  <  10 

2-CHLOROETHYL VINYL  ETHER  <  10 

CHLOROFORM  <  1° 

DICHLOROBROMOMETHANE  <  M 

DICHLORODIFLUOROMETHANE  <  10 

1.2- DICHLOROBENZENE  *  10 

1.3- DICHLOROBENZENE  <  10 

1.4- DICHLOROBENZENE  <  10 

1.1- OICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 .1 - DICHLOROETHYLENE  <  10 

1 .2- OICHLOROPROPANE  <  10 

CHLOROMETHANE  <  10 

DETECTION  LIMITS  ARE  I  UCATED  BY 
"LESS  THAN”  SIGNS 


REPORTING  UNITS: 


1 . 3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1 .1 .2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  8ENZENE 

OTHER 


ug/g 

<  10 


Approved  By:  r ^  y=i .. 

V~oc  Earl  M.  Hansen,  Ph.D. 

Manager 

*  WESTON  Analytical  Laboratorie 
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UAIt  Uh  KtHUKi:  MAY  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFW  MO.:  8502-150-0050 

SAMPLE  DESCRIPTION:  w_12  7.5- 


DATE  RECEIVED:  FEB.  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  SOI,  602 


REPORTING  UNITS: 

ug/g 

BROMOMETHANE 

<  10 

1 ,3-TRANS  DICHLOROPROPENE 

<  10 

BROMOFORM 

<  10 

1 ,3-CIS  DICHLOROPROPENE 

<  10 

CARBON  TETRACHLORIDE 

<  10 

METHYLENE  CHLORIDE 

45 

CHLOROBENZENE 

<  10 

1,1, 2, 2  TETRACHLOROETHANE 

<  10 

CHLORODIBROMOMETHANE 

<  10 

TETRACHLOROETHYLENE 

<  10 

CHLOROETHANE 

<  10 

1,2  TRANS  DICHLOROETHYLENE 

<  10 

2-CHLOROETHYLVINYL  ETHER 

<  10 

1 ,1  ,1  TRICHLOROETHANE 

6.1 

CHLOROFORM 

13 

1,1,2  TRICHLOROETHANE 

<  10 

DICHLOROBROMOMETHANE 

<  10 

TRICHLOROETHYLENE 

l  ,000 

DICHLORODIFLUOROMETHANE 

<  10 

TRICHLOROFLUOROMETHANE 

12 

1 ,2-DICHL0R0BENZENE 

<  10 

VINYL  CHLORIDE 

<  10 

1  ,3-0ICHL0R0BENZENE 

<  10 

1  ,4- DICHLOROBENZENE 

<  10 

BENZENE 

<  5 

1 ,1 -DICHLOROETHANE 

<  10 

TOLUENE 

<  5 

1 ,2- DICHLOROETHANE 

<  10 

ETHYL  BENZENE 

<  5 

1 , 1 -DICHLOROETHYLENE 

<  10 

OTHER 

1 ,2-DICHLOROPROPANE 

<  10 

CHLOROMETHANE  _ 

<  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By: 
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Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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UA  l  t  Uh  KtKUK  i  :  MAY  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFM  HO.:  8502-150-0060 

SAMPLE  DESCRIPTION:  w_12  10.51 


DATE  RECEIVED:  FEB.  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOO  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 

CHLOROBENZENE 

CHLORODIBROMOMETHANE 

CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 

CHLOROFORM 

DICKIOROBROMOMETHANE 

DICHLORODIFLUOROMETHANE 

1 , 2 -DI CHLOROBENZENE 

1  ,3- DICHLOROBENZENE 

1  ,4-DICHLOROBENZENE 

1 . 1 - D I CHLOROETHANE 
1  ,2 -01 CHLOROETHANE 

1  , 1 -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

[  < 

10 

11 

< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

< 

10 

1  ,3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


ug/g 
<  10 


1 

I 

$ 

| 

I 

a 


s 


I 

it 


y;  k 

x-.  r. 


» 
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Approved  By :  C  fi  ^V-V  T"* — _ 

Earl  M.  Hansen,  Ph.D. 

Manager 
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UA  I  t  Uh  KtKOK  i  :  MAY  22,  1985 


DATA  SUMMARY  FOR:  SEIFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFW  NO.  :  8502-150-0070  (SEE  NOTE  BELOW) 

SAMPLE  DESCRIPTION:  W-15  2.5' 


OATE  RECEIVED:  FEB.  7>  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE  <  10 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLORODIBROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYLVINYL  ETHER  <  10 
CHLOROFORM  <  10 

DICHLOROBROMOMETHANE  <  10 

DICHLORODIFLUOROMETHANE  <  10 

1 .2- DICHL0R0BENZENE  <  ™ 

1.3- DICHLOROBENZENE  _ 

1  ,4-DICHL0R0BENZENE  ____ 

1 .1 - OICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 . 1 - DICHLOROETHYLENE  <  10 

1 .2- DICHLOROPROPANE  *  10 

CHLOROMETHANE  <  10 


10 


<  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


ng/g 


1 ,3-TRANS  DICHLOROPROPENE_ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE  _ 

1.2  TRANS  DICHLOROETHYLENE _ < 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


<  10 


<  10 


10 


10 


<  10 


10 


<  10 


<  10 


82 


<  10 


<  10 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  5 


25.000 


INTERFERENCE 


NOTE:  THIS  SAMPLE  CONTAINS  HIGH  LEVELS 
OF  OTHER  HYDROCARBONS  THUS  MAKING  QUANTI¬ 
FICATION  OF  TOLUENE  DIFFICULT-  ETHYL 
BENZENE  COULD  NOT  BE  QUANTIFIED. 


Approved  By: 


F87 


vV  Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
OATE  SAMPLE  COLLECTED:  FEB.  6,  1905 
RFW  MO.:  8502-150-0080  (SEE  NOTE  BELOW) 

SAMPLE  DESCRIPTION:  W-15  7.5' 


DATE  RECEIVED:  FEB.  7.  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601.  602 


BROMOMETHANE  <  10  _ _ 

BROMOFORM  <  10  . 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLOROD I BROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYL VINYL  ETHER  <  10 . _ 

CHLOROFORM  <  10  .... 

OICHLOROBROMOMETHANE  <  10 

DICHLORODIFLUOROMETHANE  <  10  _ 

1 .2- DICHLOROBENZENE  *  10  _ 

1.3- DICHLOROBENZENE  *  10  _ 

1 .4- DICHL0R0BENZENE  <  10  _ 

1 .1 - DICHLOROETHANE  <  10  _ 

1  ,2-DICHLOROETHANE  <  10 

1 .1- DICHLOROETHYLENE  <  10 

1 .2- DICHLOROPROPANE  <  10 

CHLOROMETHANE  <  jg 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1 .3- TRANS  OICHLOROPROPENE _ 

1 .3- CIS  OICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 

TOLUENE 

ETHYL  BENZENE  I 

OTHER 


NOTE:  THIS  SAMPLE  CONTAINS  HIGH  LEVELS  OF 
OTHER  HYDROCARBONS  THUS  MAKING  OUANTIFICATIO 
OF  TOLUENE  DIFFICULT.  ETHYL  BENZENE 
COULD  NOT  BE  QUANTIFIED. 


104.000 

INTERFERENCE 


Approved  By:  - 

Earl  M.  Hansen,  Ph.D. 

Manager 
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DATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
DATE  SAMPLE  COLLECTED:  FEB.  6,  1985 
RFM  MO.:  8502-150-0090 

SAMPLE  DESCRIPTION;  W-15  10.5' 


DATE  RECEIVED:  FEB.  7.  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


DC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601 ,  602 

REPORTING  UNITS: _ ug/g 


8R0M0METHANE  __ 

<  10 

1 ,3-TRANS  DICHLOROPROPENE_ 

< 

10 

BROMOFORM  __ 

<  10 

1  ,3-CIS  DICHLOROPROPENE 

< 

10 

CARBON  TETRACHLORIDE  __ 

<  10 

METHYLENE  CHLORIDE 

27 

CHLOROBENZENE  __ 

<  10 

1,1, 2, 2  TETRACHLOROETHANE 

< 

10 

CHLORODIBROMOMETHANE  __ 

<  10 

TETRACHLOROETHYLENE 

< 

10 

CHLOROETHANE  _ 

<  10 

1,2  TRANS  DICHLOROETHYLENE 

< 

10 

2-CHLOROETHYLVINYL  ETHER _ 

<  10 

1  ,1  ,1  TRICHLOROETHANE 

< 

10 

CHLOROFORM  __ 

<  10 

1,1,2  TRICHLOROETHANE 

< 

10 

DICHLOROBROMOMETHANE 

<  10 

TRICHLOROETHYLENE 

.210 

DICHLORODIFLUOROMETHANE  _ 

<  10 

TRICHLOROFLUOROMETHANE 

- 

10 

1 ,2-DICHL0R0BENZENE  __ 

<  10 

VINYL  CHLORIDE 

< 

10 

1,3-DICHLOROBENZENE  __ 

<  10 

1,4-DICHLOROBENZENE 

<  10 

BENZENE 

< 

5 

1 ,1 -DICHLOROETHANE  _ 

<  10 

TOLUENE 

< 

5 

1 ,2-DICHLOROETHANE 

<  10 

ETHYL  BENZENE 

< 

5 

1 ,1 -DICHLOROETHYLENE 

<  10 

OTHER 

1 ,2-OICHLOROPROPANE 

<  10 

m 

CHLOROMETHANE 

<  10 

m 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


«  -  f  M  *  *>  V 
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DATA  SUMMARY  FOR:  SELFRIOGE  A.F.8. 


OATE  SAMPLE  COLLECTED:  FEB.  5,  7985 


RFM  MO.:  8502-150-0700 

SAMPLE  DESCRIPTION:  W-13  2.5 


DATE  RECEIVED:  FEB.  7,  1985 

OATE  ANALYZED:  MARCH  4,  7985  (602) 
MARCH  19,  1985  (601 ) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601 ,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER. 
CHLOROFORM 
DICHIOROBROMOMETHANE 
OICHLORODIFLUOROMETHANE 
1  •  2 -DICHLOROBENZENE 

1 . 3- D I CHLOROBENZENE 

1 .4- DICHLOROBENZENE 

1,1  -OICHLOROETHANE 

1 ,2 -OICHLOROETHANE 

1 .1- DICHLOROETHYLENE 

1 .2- 0ICHL0R0PR0PANE 
CHLOROMETHANE 


DETECTION  LIMITS  ARE  INDICATED  BY 
•LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1 .3- TRANS  OICHLOROPROPENE_ 

1.3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2.2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1  ,1  ,1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


Approved  By: 

fer  Earl  M.  Hansen,  Ph.D. 
Manager 
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WESTON  Analytical  Laboratorie 
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MAY  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
OATE  SAMPLE  COLLECTED:  FEB.  5,  1985 

RFW  MO.:  8502-150-0110 

SAMPLE  DESCRIPTION:  W-13  7.5' 


DATE  RECEIVED:  FEB.  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


DC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 

CHLOROBENZENE 

CHLORODIBROMOMETHANE 

CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 

CHLOROFOkM 

DICHLOROBROMOMETHANE 

OICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1 .3- DICHLOROBENZENE 
1  ,4-DICHL0R0BENZENE 

1.1 - OICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 . 1 - D1CHL0R0ETHYLENE 

1.2- DICHLOROPROPANE 
CHLOROMETHANE 


<  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
■LESS  THAN"  SIGNS 


REPORTING  UNITS: 

ug/g 

<  10 

1  ,3-TRANS  DICHLOROPROPENE _ 

<  10 

<  10 

1 ,3-CIS  DICHLOROPROPENE 

<  10 

<  10 

METHYLENE  CHLORIDE 

<  10 

<  10 

1,1, 2, 2  TETRACHLOROETHANE 

<  10 

<  10 

TETRACHLOROETHYLENE 

<  10 

<  10 

1,2  TRANS  DICHLOROETHYLENE_ 

<  10 

<  10 

1,1,1  TRICHLOROETHANE 

<  10 

<  10 

1,1,2  TRICHLOROETHANE 

<  10 

<  10 

TRICHLOROETHYLENE 

60 

<  10 

TRICHLOROFLUOROMETHANE 

<  10 

<  10 

VINYL  CHLORIDE 

<  10 

<  10 

<  10 

BENZENE 

<  5 

<  10 

TOLUENE 

<  5 

<  10 

ETHYL  BENZENE 

<  5 

<  10 

<  in 

OTHER 

Approved  B y :  ^  — 

Earl  M.  Hansen,  Ph.D. 
Manager 


H91 
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'  MAY  22,  2985 


DATA'  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
OATE  SAMPLE  COLLECTED:  FEB.  5,  1985 

RFW  MO. :  8502-150-0120 

SAMPLE  DESCRIPTION:  w-13  10.5' 


DATE  RECEIVED:  FEB.  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE  <  10  _ 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLORODIBROMOMETHANE  <  10 

CHLOROETHANE  *  10 

2-CHLOROETHYL VINYL  ETHER  <  10 

CHLOROFORM  < 

DICHLOROBROMOMETHANE  <  *0 

DICHLORODIFLUOROMETHANE  <  1° 

1  ,2-DICHLOROBENZENE  <  10 

1.3- DICHLOROBENZENE  <  10 

1.4- DICHLOROBENZENE  <  10 

1 .1 - OICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 .1- DICHLOROETHYLENE  <  10 

1 .2- DICHLOROPROPANE  <  10 

CHLOROMETHANE  <  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
•LESS  THAN"  SIGNS 


1 ,3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


Approved  By:  ytyub - ^ — \  1 

Earl  M.  Hanser.,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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•  MAY  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
DATE  SAMPLE  COUECTEO:  FEB.  5,  1985 
RFH  MO.:  8502-150-0120  (DUP) 


OATE  RECEIVED:  FEB.  7,  1985 
OATE  ANALYZED:  MARCH  4,  1985 


SAMPLE  DESCRIPTION:  w-13  10.5'  (DUPLICATE)  602  ANALYSIS 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM  _ 

CARBON  TETRACHLORIDE  N-D- 

CHLOROBENZENE  N,D‘ 

CHLOROO I BROMOMETHANE  N.O. 

CHLOROETHANE  N-D- 

2-CHLOROETHYL VINYL  ETHER  N-D- 
CHLOROFORM  N-D« 

DICHLOROBROMOMETHANE  N-D- 

DICHLORODIFLUOROMETHANE  N-D> 

1.2- DICHLOROBENZENE  N.D. 

1.3- DICHLOROBENZENE  N.O. 

1 .4- DICHLOROBENZENE  N.D. 

1 .1 - DICHLOROETHANE  N.O. 

1 .2- OICHLOROETHANE 

1 .1 - DICHLOROETHYLENE  N<D>  . 

1 .2- 0ICHL0R0PR0PANE  N‘D~ 

CHLOROMETHANE  N.D. 

DETECTION  LIMITS  ARE  INDICATED  BY 
■LESS  THAN"  SIGNS 


1 .3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  OICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2 .2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


NOT  DUPLICATED 


Approved  By:  f  - _ 

Earl  M.  Hansen,  Ph.D. 

Manager 
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•  MAY  22,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED :  FEB.  5,  1985 
RFM  MO.:  8502-150-0130 

SAMPLE  DESCRIPTION:  W-14  2.5' 


DATE  RECEIVED:  FEB.  7,  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHL0R0ETHYL VINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1 .2- DICHL0R0BENZENE 

1 . 3- D I CHLOROBENZENE 

1 .4- DICHL0R0BENZENE 

1 ,1  -DICHLOROETHANE 

l  ,2-OICHLOROETHANE 

1 .1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


1.3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1.2 .2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


1,500 
<  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  Bv:  _ 

Earl  Hansen,  Ph.D. 

Manager 

H94  WESTON  Analytical  Laboratorie 


Wrt  I  k  VI 


win  i 


•  HAY  22,  lyab 


**  OAtA' SUMMARY  FOR:  SELFRIOGE  A.F.B. 

H  DATE  SAMPLE  COLLECTED:  FEB.  5,  1985 
RJc 

RFW  NO.:  8502-150-0140 

§8  SAMPLE  DESCRIPTION:  w_14  7.5. 


DATE  RECEIVED:  FEB.  7.  1985 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHL0R0ETHYL VINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1 .2- DICHL0R0BENZENE 
1  ,3 -DICHLOROBENZENE 
1 ,4-DICHL0R0BENZENE 

1 , 1  -DICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 ,1  -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE _ 

1 ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1 .1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


520 
<  10 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By:  l  f  ~ 

Earl  M.  Hansen,  Ph.D. 

Manager 

,Q5  WESTON  Analytical  Laboratorie 


MAY  22,  1985 


DAT«A‘  SUMMARY  FOR:  SELFRIDGE  A.F.B. 


DATE  SAMPLE  COLLECTED:  FEB.  5,  1985  DATE  RECEIVEO:  FEB.  7>  1985 


RFM  HO.:  8502-150-0150 

SAMPLE  DESCRIPTION:  w.14  10>5. 


■  •  r  f  *  WWW 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 

CHLOROBENZENE 

CHLOROO I BROMOMETHANE 

CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 

CHLOROFORM 

DICHLOROBROMOMETHANE 

DICHLORODIFLUOROMETHANE 

1 .2- 0ICHL0R0BENZENE 

1.3- DICHLOROBENZENE 

1 .4- 01 CHLOROBENZENE 

1 ,1  -  OICHLOROETHANE 

1 ,2 -OICHLOROETHANE 

1 .1- DICHLOROETHYLENE 

1 .2- DICHL0R0PR0PANE 
CHLOROMETHANE 


REPORTING  UNITS: 


1 .3- TRANS  DICHLOROPROPENE _ 

1 .3- CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1 .1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


1.300 

29 

<  10 


A‘  v; 


ft 

9 


! 

I 

* 

i 

i 


■-■S  *s> 

i 


vN 

v>  A 


.^V  r 
V>N  ^ 

vT*  Z 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By:  f 

fas'  Earl  M.  Hansen,  Ph.D. 

Manager 

,<5f>  WESTON  Analytical  Laboratorie 


~\  — > 


“AY  22,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  DNA 
RFM  MO.:  8502-150/ 

SAMPLE  DESCRIPTION:  LAB  BLANK 


DATE  RECEIVED:  dnA 

DATE  ANALYZED:  MARCH  4,  1985  (602) 
MARCH  19,  1985  (601) 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601 ,  602 


REPORTING  UNITS: 


BROMOMETHANE  <  10 

BROMOFORM  <  10 

CARBON  TETRACHLORIDE  <  10 

CHLOROBENZENE  <  10 

CHLOROO I BROMOMETHANE  <  10 

CHLOROETHANE  <  10 

2-CHLOROETHYL VINYL  ETHER  <  10 

CHLOROFORM  <  10 

DICHLOROBROMOMETHANE  <  10 

DICHLORODIFLUOROMETHANE  <  10 

1.2- DICHLOROBENZENE  <  ™ 

1 .3- DICHLOROBENZENE  <  10 

1.4- DICHLOROBENZENE  <  10 

1 .1- DICHLOROETHANE  <  10 

1 .2- DICHLOROETHANE  <  10 

1 .1- DICHLOROETHYLENE  <  10 

1 .2- OICHLOROPROPANE  <  10 

CHLOROMETHANE  <  10 

DETECTION  LIMITS  ARE  INDICATED  BY 
•LESS  THAN"  SIGNS 


1  ,3-TRANS  DICHLOROPROPENE _ 

1 ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2.2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIOE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


Approved  By:  Z2^- / r  - 

Earl  M.  Hansen,  Ph.D. 

Manager 

F97  WESTON  Analytical  Laboratorie 


OtDONCftft 


OOMULTAMTm 


m 

m  inter-office  memorandum 


1 


T0:  JACK  D0W0EN/B0B  KARNAUSKAS 
KASS  SHEEDY  * 

RICH  JOHNSON 

cc:  EARL  HANSEN 
CARTER  NULTON 


FROM:  JUDY  PORTA 


FILE  COPY 

DATE:  APRIL  30,  1985 


SUBJECT: 


SELFRIDGE  A.F.B. 

SAMPLES  HELD  BEYOND  HOLDING  TIMES 


W.  O.  No.:  0628-05-49 


w 

i 

1 

$ 

i 


The  following  samples  were  held  beyond  the  14  day  EPA  recommended  holding 
time  for  VOA  analysis  and  therefore  re-sampling  is  necessary: 

W3-25  (Including  W-20A),  W-41  to  43,  Ponds  A-C  and  Ponds  1-4.  (Total  of 
34  Samples). 

If  you  have  any  questions,  please  don't  hesitate  to  call. 


RECEIVED 

MAY  6  «».; 


ROY  F.  WESTON,  INC 
BANNOCKBURN  OFFICE* 


FROM:  Judy  Porta 

SUBJECT:  SELFRIDGE  A. F.B.  W.  O.  No.:  0628-05-49 

VOA  RESAMPLES  SUBMITTED  MAY  13,  1985 


Enclosed  are  the  results  promised  you.  This  completes  all  in-house  analytical 
work  for  SELFRIDGE  AFB.  If  you  have  any  questions,  please  don't  hesitate  to  call. 


*jrwmm*TKinami 


DATE  OF  REPORT:  May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  11,  1985 
RFW  NO.:  8505-501-0200 
SAMPLE  DESCRIPTION:  W-3 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


■ 


i 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


8R0M0METHANE 

8R0M0F0RM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM 
OICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHL0R0BENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHL0R0BENZENE 

1 . 1 - DICHLOROE THANE 

1 . 2 - DI CHLOROETHANE 

1  , 1 -OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  4.0 

<  8.0 
<  2.0 
<  2,0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3,0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


1 . 3- TRANS  DICHLOROPROPENE  <  6,o 

1.3- CIS  DICHLOROPROPENE  <  2,0 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By - 

EariM.  Hansen,  Ph.D. 

Manager 

1  WESTON  Analytical  Laborator- 


>  V  V 


\  ^ \  V  ' .  v- ;  , ;  »  /  *.  V  Vi 


OATE  OF  REPORT:  May  31,  1985 


vy,  v 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
OATE  SAMPLE  COLLECTED:  May  11,  1985 
RFW  HO.:  8505-501-0210 

SAMPLE  DESCRIPTION:  W-4 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


M  I 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 
OICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1 ,2-0ICHL0R0BENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 
1  ,1  -DICHLOROETHANE 
1  , 2 -DICHLOROETHANE 
1  , 1 -OICHLOROETHYLENE 
1  , 2-DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2._0 

<  4.0 


<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


1 .3- TRANS  DICHLOROPROPENE  <  s.p 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3,q 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  OICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLORDETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  7 

TOLUENE  <  z 

ETHYL  BENZENE  <  ? 


OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B  y  /(Jh  _ 

Earl  M.  Hansen,  Ph.D. 

Manager 

1  WESTON  Analytical  Laboratorie 


DATE  OF  REPORT:  May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COUECTEO:  May  11,  1985 
RFW  NO.:  8505-501-0170 

SAMPLE  DESCRIPTION:  W-5 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOO  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
OICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4-DICHLOROBENZENE 
1  , 1 -DICHLOROETHANE 
1  ,2-DICHLOROETHANE 
1  ,1-DICHLOROETHYLENE 
1 , 2-DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  2.0 
<  2.0 


<  4.0 


1  ,3-TRANS  DICHLQROPROPENE  <  fi,n 
1,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  <  3.n 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TET.^ACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  2.2 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  ? 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  _ 

Earl  M.  Hansen,  Ph.O. 

Manager 

|  no 

WESTON  Analytical  Laboratorle 


OATE  OF  REPORT:  May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 
OATE  SAMPLE  COLLECTEO:  May  11,  1985 
RFU  NO. :  8505-501-0180 

SAMPLE  DESCRIPTION:  W-6 


OATE  RECEIVEO:  May  13,  1985 
DATE  ANALYZED :  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


uq/L 


8R0M0METHANE  <  4.0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2.0 

CHLORODIBROMOMETHANE  <  2.0 

CHLOROETHANE  <  2.0 

2-CHLOROETHYL VINYL  ETHER  <  2-° 

CHLOROFORM  <  2.0 

DICHL0R0B.10M0METHANE  <  2-° 

DICHLORODIFLUOROMETHANE  <  4.0 

1  ,2-OICHLOROBENZENE  <  3.0 

1.3- DICHL0R0BENZENE  <  3.0 

1 .4- OICHLOROBENZENE  <  3.0 

1 . 1 - OICHLOROETHANE  <  2.0 

1 .2- OICHLOROETHANE  <  2.0 

1 .1- OICHLOROETHYLENE  <  2.0 

1 .2- DICHLOROPROPANE  <  2.0 

CHLOROMETHANE  <  4.0 


1 ,3-TRANS  DICHLOROPROPENE  <  g.n 

1  ,3-CIS  DICHLOROPROPENE  <  2,0 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2,0 

1  ,1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  2.4 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 


8ENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 
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DATE  OF  REPORT:  May  31,  1985 


» 


OATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 
OATE  SAMPLE  COLLECTED:  May  11,  1985 
RFW  NO.:  8505-501-0190 

SAMPLE  DESCRIPTION:  W-7 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


ug/L 


BROMOMETHANE  <  4.0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2.0 

CHLORODIBROMOMETHANE  <  2-0 

CHLOROETHANE  <  2.0 

2-CHL0R0ETHYLVINYL  ETHER  <  2-° 

CHLOROFORM  <  2-° 

DICHLOROBROMOMETHANE  <  2-° 

DICHLOROOIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1 .3- 0ICHL0R0BENZENE  <  3.0 

1 .4- OICHLOROBENZENE  <  3.0 

1 . 1 - OICHLOROETHANE  <  2.0 

1 . 2- DICHLOROETHANE  <  2.0 

1 . 1 - OICHLOROETHYLENE  <  2.0 

1 .2- DICHLOROPROPANE  <  2.0 

CHLOROMETHANE  <  4.0 


UL 


ZjSL 


1  ,3-TRANS  DICHLOROPROPENE_ 

1 ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE  <  3.n 

1,1, 2, 2  TETRACHLOROETHANE  <  2.Q 
TETRACHLOROETHYLENE  <  4.0 


2.0 


2.0 


1,2  TRANS  OICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 

TRICHLOROETHYLENE  _ 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE 


3.1 


<  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  Bytr 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 
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DATE  OF  REPORT:  May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0140 

SAMPLE  DESCRIPTION:  W-8 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER. 
CHLOROFORM 

DICHLOROBROMOMETHANE 

DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1.3- DICHLOROBENZENE 

1.4- DICHLOROBENZENE 

1 . 1 - OICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 .1- DICHLOROETHYLENE 

1 .2- OICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  3.0 

<  3.0 

<  2.0 


1 . 3- TRANS  DICHLOROPROPENE  <  6.0 

1 .3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3.0 

1.1 .2.2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2-0 

TRICHLOROETHYLENE  2.2 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  2 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


: 

,'vv  ; 


V?: 

is  : 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


v/  4 

iy.  - 


Approved  - 

Earl  M.  Hansen,  Ph.O. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  31,  1985 


OAT  A  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  MO.:  8505-501-0150 

SAMPLE  DESCRIPTION:  W-9 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS: _ u^/L 


BROMOMETHANE  _ 

< 

4.0 

1 , 3-TRANS  DICHLOROPROPENE _ 

< 

6.0  . 

BROMOFORM  _ 

< 

8.0 

1 ,3-CIS  DICHLOROPROPENE 

< 

2.0  .  . 

CARBON  TETRACHLORIDE 

< 

2.0 

METHYLENE  CHLORIDE 

< 

3.0 

CHLOROBENZENE  _ 

< 

2.0 

1,1, 2, 2  TETRACHLOROETHANE 

< 

2.0 

CHLOROO I BROMOMETHANE  _ 

< 

2.0 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE  _ 

< 

2.0 

1,2  TRANS  DICHLOROETHYLENE 

< 

2.0 

2-CHL0R0ETHYL VINYL  ETHER _ 

< 

2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM  _ 

< 

2.0 

1,1,2  TRICHLOROETHANE 

< 

2.0 

DICHLOROBROMOMETHANE  __ 

< 

2.0 

TRICHLOROETHYLENE 

< 

2.0 

DICHLORODIFLUOROMETHANE  _ 

< 

4.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1,2-DICHLOROBENZENE 

< 

3.0 

VINYL  CHLORIDE 

< 

4.0 

1,3-DICHLOROBENZENE 

< 

3.0 

1,4-DICHLOROBENZENE  _ 

< 

3.0 

BENZENE 

< 

_2 _ 

1,1 -DICHLOROETHANE  _ 

< 

2.0 

TOLUENE 

< 

JL _ 

1 ,2-DICHLOROETHANE  _ 

< 

2.0 

ETHYL  BENZENE 

< 

_2 _ 

1 ,1-DlCHLOROETHYLENE 

< 

2.0 

OTHER 

1 .P.DICMl  OROPROPANF 

< 

2.0 

— 

CHLOROMETHANE  <  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 
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DATE  OF  REPORT:  May  31.  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  MO.:  8505-501-0160 

SAMPLE  DESCRIPTION:  W-10 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


£V  VVl 


■*-'«  -V 


6C  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 
DICHL0R08R0M0METHANE 
D I CHLOROO I FLUOROME THANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

1 . 1 - OICHLOROETHANE 

1 .2-  OICHLOROETHANE 

1 .1- DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


a  i 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 


<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


1 .3- TRANS  DICHLOROPROPENE  <  6.0 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1 ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3,0 

VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


» 


OJ r  .X 


Vl 


ft 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  Byfcf  1  US J M _ 

Earl  M.  Hansen,  Ph.D. 

Manager 
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OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0120 
SAMPLE  DESCRIPTION:  W-ll 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLOROOIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1 ,3-DICHLOROBENZENE 
1  ,4-D  ICHLOROBENZENE 

1 . 1 - DICHLOROETHANE 

1 . 2- DICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


REPORTING  UNITS: 


1 ,3-TRANS  DICHLOROPROPENE  <  6,n 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  <  3.0 

1.1  ,2, 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1  ,2  TRICHLOROETHANE  <  2,0 

TRICHLOROETHYLENE  2.3 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 

RFW  NO.:  8505-501-0130 

SAMPLE  DESCRIPTION:  W-12 


OATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


ug/L 


BROMOMETHANE  <  4.0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2.0 

CHL0R00 I BROMOMETHANE  <  2.0 

CHLOROETHANE  <  2-0 

2-CHLOROETHYLVINYL  ETHER  <  2-° 

CHLOROFORM  <  2-0 

DICHLOROBROMOMETHANE  <  2-° 

DICHLOROOIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1.3- DICHLOROBENZENE  <  3.0 

1.4- DICHLOROBENZENE  <  3.0 

1 . 1 - OICHLOROETHANE  <  2.0 

1 .2- DICHLOROETHANE  <  2.0 

1 . 1 - OICHLOROETHYLENE  <  2.0 

1 .2- DICHLOROPROPANE  <  2.0 

CHLOROMETHANE  <  4.0 


1 ,3-TRANS  DICHLOROPROPENE_ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1  ,1  ,2,2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

1,2  TRANS  DICHLOROETHYLENE 

1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 

TRICHLOROETHYLENE 

TRICHLOROFLUOROMETHANE 

VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 


6.0 


-2JL 


3.0 


2.0 


4.0 


2.0 


2.0 


2.0 


JUL 


<  3.0 


4.0 


OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  8 
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Earl  M.  Hansen,  Ph.O. 

Manager 

WESTON  Analytical  Laboratorie 
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QATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  MO.:  8505-501-0100 

SAMPLE  DESCRIPTION:  W-13 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHAME 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER. 

CHLOROFORM 

DICHLOROBROMOMETHANE 

OICHLOROOIFLUOROMETHANE 

1,2-DICHLOROBENZENE 

1  ,3-0 ICHLOROBENZENE 

1,4-DICHLOROBENZENE 

1 . 1 - DICHLOROETHANE 

1 .2- OICHLOROETHANE 

1 .1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
< IT 


<  3.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  4.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE  <  g.n 
1  ,3-CIS  DICHLOROPROPENE  <  2.0 
METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  *  4-0 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  g 

OTHER 


| 
% 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN”  SIGNS 


Approved  By - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 


DATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B . 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0110 

SAMPLE  DESCRIPTION:  W-14 


DATE  RECEIVED:  May  13,  1985 
OATE  ANALYZED:  May  20,  1985 


v? 


•„v. 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER, 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE  . 

1.2- DICHLOROBENZENE 

1.3- DICHLOROBENZENE 

1 .4- 0ICHL0R0BENZENE 

1.1 - DICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


4.0 


8.0 


2.0 


2.0 


2.0 


<  2.0 


<  2.0 


2.0 


2.0 


<  4.0 


3.0 


3.0 


3.0 


2.0 


2.0 


2.0 


2.0 


4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1,1,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


ug/L 


JSJL 


-ZJLQ- 


4.7 


1  ,3-TRANS  OICHLOROPROPENE, 

1  ,3-CIS  OICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE  _ 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 


<  2.0 


<  4.0 


<  2.0 


<  2.0 


2.5 


<  3.0 


<  4.0 


Pill 


& 


$ 


'  •< 


VN 

xV> 


is 

•S 

>>: 


xjy 


WESTON  Analytical  Laboratories 
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OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 

OATE  SAMPLE  COLLECTED:  May  11,  1985  OATE  RECEIVED:  May  13,  1985 

RFW  NO.:  8505-501-0220  ANALYZED:  May  20,  1985 

SAMPLE  DESCRIPTION:  w_15 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 


EPA  METHOO 

601,  602 

REPORTING  UNITS: 

ug/L 

BROMOMETHANE  _ 

<  4.0 

1  ,3-TRANS  DICHLOROPROPENE_ 

< 

6.0 

BROMOFORM 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

< 

2.0 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

< 

3.0 

CHLOROBENZENE  _ 

<  2.0 

1,1, 2 ,2  TETRACHLOROETHANE 

< 

2.0 

CHLORODIBROMOMETHANE  __ 

<  2.0 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE 

<  2.0 

1,2  TRANS  DICHLOROETHYLENE 

< 

2.0 

2-CHLOROETHYLVINYL  ETHER__ 

<  2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM' 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

< 

2.0 

DICHLOROBROMOMETHANE  _ 

<  2.0 

TRICHLOROETHYLENE 

< 

2.0 

DICHLORODI FLUOROMETHANE  __ 

<  4.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1 (2-DICHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

< 

4.0 

1.3-DICHLOROBENZENE 

<  3.0 

1,4-DICHLOROBENZENE 

<  3.0 

BENZENE 

< 

? 

1 , 1 -OICHLOROETHANE 

<  2.0 

TOLUENE 

< 

2 

1 ,2-DICHLOROETHANE 

<  2.0 

ETHYL  BENZENE 

< 

2 

1 , 1 -DICHLOROETHYLENE  __ 

<  2.0 

OTHER 

1 ,2-DICHLOROPROPANE  __ 

<  2.0 

’ 

CHLOROMETHANE 

<  4.0 

_ 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN”  SIGNS 


Manager  J 

WESTON  Analytical  Laboratory  ] 
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OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

DATE  SAMPLE  COLLECTED:  May  11,  1985 

RFW  NO.  :  8505-501-0220  DUP 

SAMPLE  DESCRIPTION:  W-15  LAB  DUPLICATE 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROD I BROMOMETHANE 
CHLOROETHANE 

2-CHL0R0ETHYL VINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1 .3- OICHLOROBENZENE 

1.4- DICHLOROBENZENE 

1 . 1 - DICHLOROETHANE 

1 .2- DICHLOROETHANE 

1 . 1 - OICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  2.0 
<  2.0 
<  4.0 


1  ,3-TRANS  D ICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  3,0 

<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  B y - 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 


OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0050 
SAMPLE  DESCRIPTION:  W-16 


DATE  RECEIVED:  May  13,  1985 
OATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


8R0M0METHANE  _ 

<  4.0 

BROMOFORM  _ 

<  8.0 

CARBON  TETRACHLORIDE  _ 

<  2.0 

CHLOROBENZENE  _ 

<  2.0 

CHLOROOIBROMOMETHANE  _ 

<  2.0 

CHLOROETHANE  _ 

<  2.0 

2-CHLOROETHYL VINYL  ETHER _ 

<  2.0 

CHLOROFORM  _ 

<  2.0 

DICHLOROBROMOMETHANE  _ 

<  2.0 

OICHLOROOIFLUOROMETHANE  _ 

<  4.0 

1,2-DICHLOROBENZENE  _ 

<  3.0 

1,3-DICHLOROBENZENE  _ 

<  3.0 

1  ,4-0ICHL0R0BENZENE  _ 

<  3.0 

1 ,1-DICHLOROETHANE  _ 

<  2.0 

1 ,2-DICHLOROETHANE  _ 

<  2.0 

1 , 1 -DICHLOROETHYLENE  _ 

<  2.0 

1 ,2-DICHLOROPROPANE  _ 

<  2.0 

CHLOROMETHANE  _ 

<  4.0 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: _ ug/L 


1 .3- TRANS  DICHLOROPROPENE  <  6.0 

1 .3- CIS  DICHLOROPROPENE  <  2,q 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4,0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 


BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratori 
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OATE  OF  REPORT:  May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 


DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0060 

SAMPLE  DESCRIPTION:  W-17 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


8R0M0METNANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLOROOIFLUOROMETHANE 
1  ,2 -01 CHLOROBENZENE 
1 ,3-DICHL0R0BENZENE 
1  ,4-DICHL0R0BENZENE 
1  , 1  -DICHLOROETHANE 
1  , 2-DICHL0R0ETHANE 

1 . 1 - DICHLOROETHYLENE 

1 . 2- DICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 

<  3.0 

<  3.0 

<  2.0 
<  2.0 


<  4.0 


REPORTING  UNITS: 


1 . 3- TRANS  DICHLOROPROPENE  <  6.0 

1 .3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3,0 

1.1. 2. 2  TETRACHLOROETHANE  <  2,0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1 .2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4-° 

BENZENE  <  ? 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 

OTHER 


•■O'  : 


&  !■ 


i ! 
2 

B 


\K>  . 


>>  •] 


\}> 

S.7*  « 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By^  /  _ 

Earl  M.  Hansen,  Ph.D.  jvd 
Manager  St 
WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0070 

SAMPLE  DESCRIPTION:  W-18 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


REPORTING  UNITS: 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHL0R08ENZENE 
CHLOROO I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 

DICHLOROBROMOMETHANE 
D I CHLOROO I FLUOROME THANE 
1  ,2-DICHLOROBENZENE 
1  ,3-0ICHL0R0BENZENE 
1  ,4-0ICHL0R0BENZENE 

1 .1- OICHLOROETHANE 

1 . 2- DICHL0R0ETHANE 

1  , 1 -DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4,0 

<  3.0 


<  2.0 
<  2.0 


<  4.0 


1 . 3- TRANS  DICHLOROPROPENE  <  6.0 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1 .1  ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  4.0 

BENZENE  „  ? 

TOLUENE  <.  ? 

ETHYL  BENZENE  <  2 

OTHER 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By  'KPuuf  Hi  '  - 

Earl  M.  Hansen,  Ph.D. 

Manager 
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OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0080 

SAMPLE  DESCRIPTION:  W-19 


OATE  RECEIVED:  May  13,  1985 
OATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROOIBROMOME THANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER, 
CHLOROFORM 

DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1 , 3-0ICHL0R0BENZENE 
1  ,4-DICHLOROBENZENE 

1.1- OICHLOROETHANE 
1  ,2-OlCHLOROETHANE 

1 , 1  -  OICHLOROETHYLENE 

1 .2- DlCHLOROPROPANE 
CHLOROMETHANE 


REPORTING  UNITS: 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  3.0 

<  3,0 

<  2.C 

<  2.0 
<  2.0 
<  2.0 
<  4.0 


1 .3- TRANS  DICHLOROPROPENE  <  6.0 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1,1,1  TRICHLOROETHANE  <  2.0 

1  ,1 ,2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 

VINYL  CHLORIDE  <  4-° 

BENZENE  <  ? 

TOLUENE  <  p 

ETHYL  BENZENE  <  2 

OTHER 


DETECTION  LIMITS  ARE  INOICATEO  BY 
“LESS  THAN"  SIGNS 


Approved  By -  7 

Earl  M.  Hansen,  Ph.D.  ....  v 

Manager  ^ 

WESTON  Analytical  Laboratorie  ft 
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OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFH  NO.:  8505-501-0090 

SAMPLE  DESCRIPTION:  W-21 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALY2ED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 

REPORTING  UNITS: _ u^/L 


BROMOMETHANE  _ 

<  4.0 

1 ,3-TRANS  DICHLOROPROPENE _ 

< 

6.0 

BROMOFORM  _ 

<  8.0 

1  ,3-CIS  DICHLOROPROPENE 

< 

2.0 

CARBON  TETRACHLORIDE 

<  2.0 

METHYLENE  CHLORIDE 

< 

3.0 

CHLOROBENZENE  __ 

<  2.0 

1,1, 2, 2  TETRACHLOROETHANE 

< 

2.0 

CHLORODIBROMOMETHANE 

<  2.0 

TETRACHLOROETHYLENE 

< 

4.0 

CHLOROETHANE 

<  2.0 

1,2  TRANS  DICHLOROETHYLENE_ 

< 

2.0 

2-CHLOROETHYLV INYL  ETHER _ 

<  2.0 

1,1,1  TRICHLOROETHANE 

< 

2.0 

CHLOROFORM  _ 

<  2.0 

1  ,1  ,2  TRICHLOROETHANE 

< 

2.0 

DICHLOROBROMOMETHANE 

<  2.0 

TRICHLOROETHYLENE 

< 

2.0 

DICHLORODIFLUOROMETHANE  _ 

<  +.0 

TRICHLOROFLUOROMETHANE 

< 

3.0 

1,2-DICHLOROBENZENE 

<  3.0 

VINYL  CHLORIDE 

< 

4.0 

1,3-DICHLOROBENZENE 

<  3.0 

1,4-DICHLOROBENZENE  __ 

<  3.0 

BENZENE 

< 

_  2 

1 , 1 -DICHLOROETHANE 

<  2.0 

TOLUENE 

< 

2 

1 ,2-DICHLOROETHANE  __ 

<  2.0 

ETHYL  BENZENE 

< 

_2_ 

1 ,1-OICHLOROETHYLENE 

<  2.0 

1 ,2-DICHLOROPROPANE 

<  2.0 

u  i  ntK 

CHLOROMETHANE  _ 

<  4.0 

— 

— 

DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Manager 
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DATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRID6E  A.F.B. 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0040 

SAMPLE  DESCRIPTION:  W-22 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER_ 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 
1  ,3-OICHLOROBENZENE 
^  *  DICHLOROBENZENE 

-DICHLOROETHANE 

1 .2- 0:CHL0R0ETHANE 

1  ,1-DICHL0R0ETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  4.0 

<  3.0 

<  3.0 

<  3.0 

<  2.0 


REPORTING  UNITS: 


1  , 3-TRANS  DICHLOROPROPENE _ 

1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE 

1,1, 2, 2  TETRACHLOROETHANE 

TETRACHLOROETHYLENE 

1  ,2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1.1.2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  3.0 

<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2,0 
<  2.0 

<  3.0 

<  4.0 


Sc 


S  9 


<  4.0 


DETECTION  LIMITS  ARE  INDICATEO  BY 
"LESS  THAN”  SIGNS 


Approved  By  t'1'/ .  - 

Earl  M.  Hansen,  Ph.D. 

Manager 

HHQ  WESTON  Analytical  laboratory 
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OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIOGE  A.F.B. 
OATE  SAMPLE  COLLECTEO:  May  10,  1985 
RFW  NO.:  8505-501-0010 

SAMPLE  DESCRIPTION:  W-23 


OATE  RECEIVED:  May  13,  1985 
DATE  ANALY2E0:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLOROD I BROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYL VINYL  ETHER 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1 ,3-DICHL0R0BENZENE 
1  ,4-OICHLOROBENZENE 

1.1 - DICHLOROETHANE 

1 . 2- DICHLOROE THANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- OICHLOROPROPANE 
CHLOROMETHANE 


<  4.0 

<  8.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  3.0 

<  2.0 
<  2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


1  , 3-TRANS  DICHLOROPROPENE__ 
1  ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1 .1  ,2,2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  3.0 

<  2.0 

<  4.0 

<  2.0 
<  2.0 
<  2.0 
<  2.0 

<  3.0 

<  4.0 


Approved  B - 

Earl  M.  Hansen ,  Ph.D. 

Manager 

WESTON  Analytical  Laboratorie 
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DATE  OF  REPORT:  May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
DATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  HO.:  8505-501-0020 

SAMPLE  DESCRIPTION:  W-24 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE  <  4.0 

BROMOFORM  <  8.0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2.0 

CHLORODIBROMOMETHANE  <  2.0 

CHLOROETHANE  <  2-0 

2-CHLOROETHYL VINYL  ETHER  <  2-° 
CHLOROFORM  < 

DICHLOROBROMOMETHANE  <  2-° 

DICHLORODIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1 .3- 0ICHL0R0BENZENE  <  3,0 

1.4- DICHLOROBENZENE  <  3.0 

1.1 - DICHLOROETHANE  <  2.0 

1 .2- DICHLOROETHANE  <  2.0 

1 . 1 - OICHLOROETHYLENE  <  2.0 

1 .2- DICHLOROPROPANE  <  2.0 

CHLOROMETHANE  <  4.0 


REPORTING  UNITS: 


1  ,3-TRANS  DICHLOROPROPENE_ 
1,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1.1. 2. 2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  OICHLOROETHYLENE 
1,1,1  TRICHLOROETHANE 

1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 

<  4.0 
71 

<  2.0 
<  2.0 


<  3.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


Approved  By: 


Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  laboratorie 
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OATE  OF  REPORT:  May  31,  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
OATE  SAMPLE  COLLECTED:  May  10,  1985 
RFW  NO.:  8505-501-0030 

SAMPLE  DESCRIPTION:  W-25 


DATE  RECEIVED:  May  13,  1985 
OATE  ANALYZED :  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER. 
CHLOROFORM 
D1CHL0R0BR0M0METHANE 
OICHLORODIFLUOROMETHANE 
1  ,2-DICHLOROBENZENE 
1  ,3-DICHLOROBENZENE 
1  ,4- 01 CHLOROBENZENE 

1 . 1 - DICHLOROETHANE 

1 .2 - DICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 
<  2.0 


<  2.0 

<  4.0 


DETECTION  LIMITS  ARE  INDICATEO  BY 
"LESS  THAN”  SIGNS 


REPORTING  UNITS: 


1  , 3-TRANS  DICHLOROPROPENE _ 

1 ,3-CIS  DICHLOROPROPENE 
METHYLENE  CHLORIDE 

1 .1 .2.2  TETRACHLOROETHANE 
TETRACHLOROETHYLENE 

1.2  TRANS  DICHLOROETHYLENE 

1.1.1  TRICHLOROETHANE 

1 .1 .2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 


OTHER 


<  2.0, 

<  3.0 

<  2.0 

<  4.0 

2.0 

<  2.0 

<  2.0 


<  3.0 

<  4.0 


Approved  By  {(Yltlr  J//Y4/ACP-^ 

Earl  M.  Hansen,  Ph.D. 

Manager 
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DATE  OF  REPORT:  May  31.  1985 


OATA  SUMMARY  FOR:  SELFRIDGE  A.F.B. 
OATE  SAMPLE  COLLECTED:  May  11,  1985 
RFW  NO,:  8505-501-0230 

SAMPLE  DESCRIPTION:  FIELD  BLANK 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 


BROMOMETHANE 

BROMOFORM 

CARBON  TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 

2-CHLOROETHYLVINYL  ETHER. 
CHLOROFORM 
DICHLOROBROMOMETHANE 
DICHLORODIFLUOROMETHANE 

1.2- DICHLOROBENZENE 

1.3- DICHLOROBENZENE 

1.4- DICHLOROBENZENE 

1 .1 - OICHLOROETHANE 

1 .2- OICHLOROETHANE 

1 . 1 - DICHLOROETHYLENE 

1 .2- DICHLOROPROPANE 
CHLOROMETHANE 


4.0 


8.0 


2.0 


2.0 


2.0 


<  2.0 


2.0 


2.0 


2.0 


M 


3.0 


3.0 


3.0 


2.0 


2.0 


2.0 


2.0 


<  4.0 


DETECTION  LIMITS  ARE  INDICATED  BY 
"LESS  THAN"  SIGNS 


REPORTING  UNITS: 


ug/L 


JJL 


1  ,3-TRANS  DICHLOROPROPENE 
1  ,3-CIS  DICHLOROPROPENE 

METHYLENE  CHLORIDE  _ 

1,1, 2,2  TETRACHLOROETHANE  <  2.0 
TETRACHLOROETHYLENE 


3.0 


<  4.0 


1,2  TRANS  DICHLOROETHYLENE  <  2.0 


1,1,1  TRICHLOROETHANE 
1  ,1  ,2  TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL  CHLORIDE 

BENZENE 
TOLUENE 
ETHYL  BENZENE 

OTHER 


<  2.0 


<  2.0 


<  2.0 


<  3.0 


<  4.0 


i  a 


v 


Approved  By 

Earl  M.  HaTTsen,  Ph.D. 

Manager 
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DATE  OF  REPORT: 


May  31,  1985 


DATA  SUMMARY  FOR:  SELFRIDGE  A. F.B. 

0ATE  SAMPLE  PREPARED:  ? 

RFM  MO.:  8505-501-0240 

SAMPLE  DESCRIPTION:  TRIP  BLANK 


DATE  RECEIVED:  May  13,  1985 
DATE  ANALYZED:  May  20,  1985 


SC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  SOI,  602 


BROMOMETHANE  < 

BROMOFORM  <  8-0 

CARBON  TETRACHLORIDE  <  2.0 

CHLOROBENZENE  <  2-° 


CHLOROO I BROMOMETHANE  <  z-° 
CHLOROETHANE  <  2-° 
2-CHL0R0ETHYL VINYL  ETHER  <  2-°_ 
CHLOROFORM  <  2V° 
DICHLOROBROMOMETHANE  <  2‘° 


DICHLORODIFLUOROMETHANE  <  4.0 

1.2- DICHLOROBENZENE  <  3.0 

1.3- DICHLOROBENZENE  <  3.0 

1 .4- 0ICHL0R0BENZENE  <  3.0 

1,1  -DICHLOROETHANE  <  2.0 

1,2-DICHLOROETHANE  <  2-Q 

1 .1 - DICHLOROETHYLENE  <  2-° 

1.2- DICHLOROPROPANE  <  2-° 

CHLOROMETHANE  < 


DETECTION  LIMITS  ARE  INDICATED  BY 
■LESS  THAN"  SIGNS 


REPORTING  UNITS: _ ug/L 


1 .3- TRANS  DICHLOROPROPENE  <  g.o 

1.3- CIS  DICHLOROPROPENE  <  2.0 

METHYLENE  CHLORIDE  <  3.0 

1.1. 2. 2  TETRACHLOROETHANE  <  2.0 

TETRACHLOROETHYLENE  <  4.0 

1.2  TRANS  DICHLOROETHYLENE  <  2.0 

1.1.1  TRICHLOROETHANE  <  2.0 

1.1.2  TRICHLOROETHANE  <  2.0 

TRICHLOROETHYLENE  <  2.0 

TRICHLOROFLUOROMETHANE  <  3.0 
VINYL  CHLORIDE  <  <»° 


BENZENE  <  2 

TOLUENE  <  ? 

ETHYL  BENZENE  <  2 


OTHER 


WESTON  Analytical  Laboratorie 
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OATA  SUMMARY  FOR:  SELFRIOGE  A.F.8. 

OATE  SAMPLE  COUECTEO:  OflA 
RFW  MO.:  8505-501/ 

SAMPLE  DESCRIPTION:  LAB  0,1.  WATER  BLANK 


OATE  RECEIVED:  DNA 
OATE  ANALYZED:  May  20,  1985 


3« 


yv. 

VA 


GC  ANALYSIS 
VOLATILE  COMPOUNDS 
EPA  METHOD  601,  602 
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>ATA  SUMMARY  FOR:  SELFRIDGE  A.F.8. 

)ATE  SAMPLE  COLIECTEO:  DNA 

RFM  NO.:  8505-501/SP IKE 

SAMPLE  DESCRIPTION:  LAB  D. I. WATER  SPIKE 


OATE  OF  REPORT:  May  31.  1985 


DATE  RECEIVED:  DNA 

DATE  ANALYZED:  May  20.  1985 
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EPA  METHOD  601.  602 
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APPENDIX  I 

Federal  and  State  Drinking  Water  and  Human  Health 
Standards  Applicable  in  the  State  of  Michigan 
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GUIDE  TO  GROUND-WATER  STANDARDS 
- OF  THE  UNITED  STATES 


API  PUBLICATION  4366 
JULY  1983 


Prepared  by 

Ecological  Analysts.  Inc. 
15  loveton  Circle 
Sparks,  Maryland  21152 


3.  FEDERAL  PROTECTION  OF  GROUND-WATER  QUALITY 

The  federal  programs  dealing  with  the  protection  of  ground-water  quality  are  administered  largely  by  the 
Environmental  Protection  Agency  (EPA).  The  federal  programs  which  provide  the  framework  for  state  regulations 
are  summarized  in  this  section. 

3.1  GROUND-WATER  PROTECTION  POLICY 

At  this  writing,  February  1983,  U.S.  ERA'S  final  policy  on  ground-water  protection,  scheduled  for  September  1982 
release,  has  not  been  published.  Based  on  the  proposed  strategy  published  by  EPA  in  November  1980  and  recent 
press  releases,  it  appears  that  EPA  mil  be  implementing  a  policy  that  would  give  the  states  lead  responsibility  in 
the  protection  of  ground-water  quality.  ERAS  efforts  apparently  will  be  focused  in  three  major  areas: 

1.  Development  of  an  internally  consistent  federal  approach  to  ground-water  protection 

2.  Monitoring,  research  and  development  efforts  directed  toward  more  comprehensive  problem  definition  and 
new  detection,  controls,  and  clean-up  technology  development 

3.  Guidance,  coordination,  and  assistance  to  states  in  the  development  of  state  policies 

A  significant  component  of  ERAS  policy  is  expected  to  be  a  ground-water  classification  system  which  could  be 
used  to  determine  the  degree  of  protection  needed  for  various  types  of  ground  water.  Ground-water  classification 
is  discussed  in  Chapter  4. 

3.2  CLEAN  WATER  ACT 

This  ftahita  refers  to  ground-water  protection  in  municipal  waste  water  treatment,  planning,  and  research  programs. 
Its  principal  regulatory  programs,  however,  focus  on  surface  water.  Section  303  empowers  EPA  to  approve  states 
water  quality  standards  which  are  based  on  the  states:  classification  of  rivers  and  streams.  Many  states  have  included 
ground  water  in  their  definition  of  “waters  of  the  state"  for  purposes  of  this  act  (state  summaries).  On  this  basis  the 
National  (state)  Pollutant  Discharge  Elimination  System  (NPDES/SPDES)  permitting  process  may  be  invocable  for 
purposes  of  ground-water  protection.  In  addition  the  act  empowers  ERA  to 

1.  Develop  a  comprehensive  program  tor  ground-water  pollution  control  [Section  102(a)] 

2.  In  cooperation  with  states,  equip  and  maintain  a  surveillance  system  for  monitoring  ground-water  quality 
[Section  104(a)(5)] 

3.  Provide  grants  to  states  and  area-wide  agencies  to  develop  ground-water  quality  management  plans  to 
identify  salt  water  intrusion  and  control  disposal  of  pollutants  in  subsurface  excavations,  and  control 
disposition  of  wastes.  (May  include  authority  for  comprehensive  ground-water  management  plans, 
including  conjunctive  use  with  surface  water)  [Section  102(c),  206(b)] 

4.  Require  development  of  Best  Management  Practices  (BMP)  to  control  nonpoint  source  pollution  problems 
to  ground-water  quality  [Section  208(b)] 

5.  Develop  criteria  for  ground-water  quality  considering  kind  and  extent  of  effects  on  health  and  welfare  from 
the  presence  of  pollutants  [Section  304(a)] 

6.  Determine  information  necessary  to  restore  and  maintain  chemical,  physical,  and  biological  integrity  of 
ground  water  [Section  304(a)] 

7.  Issue  information  on  the  factors  necessary  to  restore  and  maintain  chemical,  physical,  and  biological 
integrity  of  ground  water  (Sections  304(a)(2)] 

3.3  SAFE  DRINKING  WATER  ACT 

This  statute  authorizes  ERA  to  set  maximum  contaminant  k  els  (MCLs)  and  monitoring  requirements  for  public 
water  systems  and  provides  for  the  protection  of  underground  sources  of  drinking  water.  The  MCLs  regulate  the 
quality  of  "finished"  water,  i.e.,  water  as  delivered,  not  the  quality  of  the  source  water.  As  discussed  below,  the 
MCLs  have  been  utilized  by  EPA  and  the  states  as  the  basis  for  other  regulations  dealing  with  ground-water 
quality  and  protection. 
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3.3.1  National  Interim  Primary  Drinking  Water  Regulations 

ERA  initiated  a  detailed  study  of  the  health  effects  of  various  contaminants  in  water  soon  after  the  Safe  Drinking 
Act  (SDWA)  was  signed  into  law.  So  that  the  regulations  could  include  the  findings  of  this  and  other  studies,  the 
primary  drinking  water  regulations  were  to  be  developed  in  two  stages:  an  interim  version  and  a  final  version.  The 
interim  version  of  the  regulation  became  effective  24  June  1977.  SDWA  provides  for  delegation  of  authority  to  the 
states.  State  Primary  Drinking  Water  Regulations  must  be  at  least  as  stringent  as  the  federal  regulations. 

The  National  Interim  Primary  Drinking  Water  Regulations  define  Maximum  Contaminant  Level  as  the  maximum 
permissible  level  of  a  contaminant  in  water  which  is  delivered  to  the  free-flowing  outlet  of  the  ultimate  user  of  a 
public  water  system,  except  in  the  case  of  turbidity  (applicable  to  surface  water  only)  where  the  maximum 
permissible  level  is  measured  at  the  point  of  entry  to  the  distribution  system.  The  MCLs  are  provided  with  the  state 


3.3.2  National  Secondary  Drinking  Water  Regulations 

These  regulations  control  contaminants  in  drinking  water  that  primarily  affect  the  aesthetic  qualities  relating  to  the 
public  acceptance  of  drinking  water.  At  considerably  higher  concentrations  of  these  contaminants,  health 
implications  may  also  exist  as  well  as  aesthetic  degradation.  The  National  Secondary  Drinking  Water  Regulations 
are  not  federally  enforceable  but  are  intended  as  guidelines  for  the  states. 

Secondary  Maximum  Contaminant  Levels  (SMCLs)  are  defined  as  the  maximum  permissible  level  of  a 
contaminant  in  water  which  is  delivered  to  the  free-flowing  outlet  of  the  ultimate  user  of  a  public  water  system. 
Federal  and  state  SMCLs  ate  provided  in  the  state  summaries.  The  states  may  establish  higher  or  lower  levels 
which  may  be  appropriate  depending  upon  local  conditions  such  as  unavailability  of  alternate  sources  of  water  or 
other  compelling  factors,  provided  the  pubric  health  and  welfare  are  not  adversely  affected. 

3.3.3  Sole  Source  Aquifer 

The  Sole  Source  Aquifer  provisions  of  SDWA  allow  ERA  to  designate  an  aquifer  as  the  sole  source  of  drinking 
water  tor  an  area  thereby  guaranteeing  protection  from  contamination  by  federally  assisted  activities.  Local, 
regional,  or  state  agencies  can  petition  ERA  tor  sole  source  designation.  The  EPA  Administrator  may  designate  an 
aquifer  which  is  a  sole  or  principal  drinking  water  source  if  its  contamination  would  create  a  significant  hazard  to 
public  health.  If  the  designation  is  made,  no  federal  money  or  financial  commitment  may  be  made  for  any  project 
which  the  Administrator  determines  may  contaminate  the  designated  aquifer  through  its  recharge  zone. 

At  this  writing,  February  1983,  ERA  has  designated  the  following  ten  sole  source  aquifers: 

Biscayne  Aquifer  -  Florida  Nassau  and  Suffolk  counties  -  New  York 

Burled  Valley  Aquifer  •  New  Jersey  Cape  Cod  -  Massachusetts 

Edwards  Aquifer  -  Texas  Fresno  -  California 

Camano  Island — Whidbey  Island  Aquifer  •  Washington  Ten  Mile  Creek  -  Maryland 


Spokane-Rathdrum  Aquifer  •  Washington  and  Idaho 
The  following  eighteen  are  under  consideration: 
Arizona 

Santa  Cruz,  Upper  Santa  Cruz,  Aura-Altar  Basins 

California 
Scotts  Valley 

Delaware 

New  Castle  County 
Florida 

Volusia  -  Floridan  Aquifer 
Idaho 

Snake  River  Plain 

Louisiana 
Baton  Rouge 
DeSota  Parish 

New  Jersey 
Coastal  Plain 
Ridgewood 
Upper  Rockaway 


Northern  Guam  Lens  -  Guam 
New  York 

Kings  and  Queens  counties 

Sardinia 

Schenectady 

Vestal 

Pennsylvania 
Seven  Valleys 

Texas 

Carrizo- Wilcox  Aquifer 

Texas  and  New  Mexico 
Delaware  Basin 

Wisconsin 
Niagara  Aquifer 
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3.3.4  Underground  Injection  Control 

The  Underground  Injection  Control  (UIC)  program  regulates  the  uses  of  underground  injection  wells  to  protect  an 
underground  source  of  drinking  water  (USDW).  USDW  means  an  aquifer  or  Its  portion  which 

1 .  supplies  any  public  water  system  or  contains  a  sufficient  quantity  of  ground  water  to  supply  a  public  water 
system; 

2.  currently  supplies  drinking  water  for  human  consumption  or  contains  less  than  10,000  mg/liter  total 
dissolved  solids;  and 

3.  is  not  an  exempted  aquifer  (40  CFR  146.04  provides  criteria  for  exemption). 

SDWA  requires  any  state  designated  by  ERA  as  requiring  a  UIC  program  to  develop  and  submit  a  state  UIC 
program  for  ERA  approval.  ERA  has  designated  each  of  the  fifty  states. 

The  federal  program  classifies  injection  wells  as  follows: 

Class  I — Wells  used  to  inject  hazardous  waste,  or  other  industrial  and  municipal  disposal  wells  which  inject 
fluids  beneath  the  lower-most  formation  containing  a  USDW  within  one-quarter  mile  of  the  well  bore. 

Class  II — Wells  that  inject  fluids 

1 .  which  are  brought  to  the  surface  as  part  of  conventional  oil  or  natural  gas  production  and  may  be  mixed 
with  production  waste  waters  from  gas  plants,  unless  those  waters  are  classified  as  a  hazardous  waste  at 
the  time  of  injection; 

2.  tor  enhanced  recovery  of  oil  or  natural  gas;  and 

3.  for  storage  of  hydrocarbons  which  are  liquid  at  standard  temperature  and  pressure. 

Class  III — Wells  that  inject  for  extraction  of  minerals  including 

1 .  mining  of  sulfur  by  the  Frasch  process; 

2.  in  situ  production  of  uranium  or  other  metals.  This  category  includes  only  in  situ  production  from  ore 
bodies  which  have  not  been  conventionally  mined.  Solution  mining  of  conventional  mines  such  as  slopes 
leaching  is  included  in  Class  V;  and 

3.  solution  mining  of  salts  or  potash. 

Class  IV — Walls  used  to  dispose  of  hazardous  or  radioactive  waste  into  or  above  a  formation  which  contains  a 
USDW  within  one-quarter  mile  of  the  well.  Also,  wells  used  to  inject  hazardous  waste  that  cannot  be  classified 
as  Class  I  or  Class  IV  under  the  above  criteria  are  Class  IV  wells. 

Class  V— All  other  injection  wells  (40  CFR  146.05(e)  and  146.51  provide  specific  information  and  exemptions). 

Underground  injection  is  controlled  through  the  permitting  process.  Construction,  operation,  monitoring  and 
reporting  activities  are  controlled.  Individual  state  programs  are  based  upon,  and  must  be  essentially  equivalent 
to.  the  federal  criteria  and  standards  (40  CFR  146). 

3.4  TOXIC  SUBSTANCE  CONTROL  ACT 

This  statute  (TSCA)  authorizes  EPA  to  restrict  or  prohibit  the  manufacture,  distribution,  and  use  of  products  which 
may  result  in  unreasonable  risk  to  health  and  the  environment.  Although  ground  water  is  not  specifically  named  in 
the  Act,  ERA  has  taken  the  position  that  the  protection  of  health  and  the  environment  includes  the  protection  of 
ground  water. 

3.5  FEDERAL  INSECTICIDE,  FUNGICIDE,  RODENTICIDE  ACT 

This  statute  (FIFRA)  gives  EPA  the  responsibility  to  control  the  sale  and  use  of  all  pesticides  to  prevent 
unreasonable  adverse  environmental  and  health  effects.  The  use  and  disposal  of  pesticide  packages  and 
containers  is  also  regulated.  In  deciding  whether  to  register,  cancel,  suspend,  or  change  the  classification  of  a 
pesticide,  ERA  considers  a  broad  range  of  environmental  impacts  including  those  affecting  ground  water. 
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3.6  RESOURCE  CONSERVATION  AND  RECOVERY  ACT 


i  The  Solid  Waste  Disposal  Act  and  the  Resource  Recovery  Act  of  1970,  as  amended  by  the  Resource 
Conservation  and  Recovery  Act  of  1976  (RCRA),  require  EPA  to  establish  a  national  program  to  regulate  the 
management  of  waste  materials. 

3.6.1  Solid  Waste 

Subtitle  D  of  RCRA  established  a  broad-based  national  program  to  improve  solid  waste  management  through  the 
development  of  state  and  regional  solid  waste  management  plans.  The  act  offered  federal  financial  assistance  to 
states  interested  in  developing  and  implementing  a  solid  waste  management  plan.  The  state  plans,  under  federal 
guidelines,  identify  respective  responsibilities  of  local,  state,  and  regional  authorities,  and  encourage  resource 
recovery  and  conservations  and  the  application  and  enforcement  of  environmentally  sound  disposal  practices. 

A  major  element  of  the  Subtitle  D  program  is  the  open  dump  inventory.  Section  4005  of  RCRA  prohibits  open 
dumping.  Federal  criteria  for  classifying  solid  waste  management  facilities  are  provided  in  40  CFR  257.  EPA 
cannot  approve  a  state  solid  waste  management  program  with  less  stringent  criteria.  Solid  waste  management 
facilities  failing  to  satisfy  the  criteria  are  considered  open  dumps.  In  order  to  satisfy  these  criteria,  a  facility  or 
practice  (in  addition  to  other  environmental  considerations)  shall  not  contaminate  an  underground  drinking  water 
source  beyond  the  solid  waste  boundary  or  beyond  an  alternative  boundary  established  by  the  state  or  in  court 
persuant  to  the  stipulations  of  40  CFR  257.3*4.  The  federal  criteria  define  contamination  as  an  exceedence  of  the 
MCLs  provided  in  the  National  Interim  Primary  Drinking  Water  Regulations  or  an  increase  in  concentration  of  any 
parameter  for  which  the  ambient  concentration  exceed  the  MCL. 

3.6.2  Hazardous  Waste 

EPA  has  issued  a  series  of  hazardous  waste  regulations  under  Subtitle  C  of  RCRA  (40  CFR  260  to  267  and  1 22  to 
124).  On  19  May  1980,  ERA  issued  a  comprehensive  set  of  standards  for  generators  and  transporters  of 
hazardous  waste  and  ‘interim  status"  standards  for  facilities  in  existence  on  19  November  1980,  that  treat,  store, 
or  dispose  of  hazardous  waste.  Such  facilities  ware  allowed  to  operate  under  interim  status  until  they  received  an 
RCRA  permit.  Subsequently,  EPA  issued  standards  tor  granting  RCRA  permits  to  treatment  and  storage  facilities. 
Standards  for  land  disposal  facilities  were  issued  on  26  July  1982— virtually  completing  the  program  tor 
controlling  hazardous  waste  under  RCRA. 

The  standards  for  permitting  land  disposal  facilities  were  issued  after  a  wide  range  of  regulatory  options  were 
considered.  Over  a  period  of  several  years,  EPA  proposed  two  different  sets  of  land  disposal  standards  and 
solicited  comments  on  various  issues.  On  13  February  1961,  ERA  issued  temporary  standards  for  new  land 
disposal  facilities.  The  26  July  regulations  replace  those  temporary  standards  except  for  Class  I  underground 
injection  wells.  These  will  remain  subject  to  the  temporary  standards  until  final  standards  are  issued. 

The  regulations  consist  primarily  of  two  complementary  sets  of  performance  standards: 

1 .  A  set  of  design  and  operating  standards  tailored  to  each  of  four  types  of  facilities 

2.  Ground-water  monitoring  and  response  regulations  applicable  to  all  land  disposal  facilities 
The  design  and  operating  standards  implement  a  liquids  management  strategy  that  has  two  goals: 

1.  Minimize  leachate  generated  at  the  facility 

2.  Remove  leachate  generated  to  minimize  its  chance*  of  reaching  ground  water 
The  major  requirements  include 

1 .  Liner 

•  Requirement:  design  to  prevent  migration  of  waste  out  of  the  facility  during  its  active  life 
e  Applicability:  landfills,  surface  impoundments,  and  waste  piles 

2.  Leachate  collection  and  removal 

•  Requirement:  collect  and  remove  leachate  from  the  facility  and  ensure  that  leachate  depth  over  the  liner 
does  not  exceed  30  centimeters  (1  foot) 

•  Applicability:  landfills  and  waste  piles 
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3.  Run-on  and  runoff  control  systems 

•  Requirement:  design  to  control  flow  during  at  least  25-year  storm 
e  Applicability:  landfills,  waste  piles,  land  treatment 

4.  Wind  dispersal  controls 

e  Requirement:  cover  waste  or  otherwise  manage  unit  to  control  wind  dispersal 

•  Applicability:  landfills,  waste  piles,  and  land  treatment  units  that  contain  particulate  matter 

5.  Overtopping  controls 

•  Requirement:  prevent  overtopping  or  overfilling 

•  Applicability:  surface  impoundments 

6.  Disposal  unit  closure 

•  Requirement:  final  cover  (cap)  over  waste  unit  designed  to  minimize  infiltration  of  precipitation 

•  Applicability:  landfills  and  surface  impoundments  (if  used  for  disposal) 

7.  Storage  unit  closure 

•  Requirement:  remove  waste  and  decontaminate 

•  Applicability:  surface  impoundments  used  for  treatment  or  storage  and  waste  piles 

8.  Postclosure  Care 

•  Maintain  effectiveness  of  final  cover 

•  Operate  leachate  collection  and  removal  system 

•  Maintain  ground-water  monitoring  system  (and  leak  detection  system  where  double  liner  is  used) 

•  Continue  30  years  after  closure 

The  goal  of  the  ground-water  monitoring  and  response  program  is  to  detect  and  correct  any  ground-water 
contamination.  There  are  four  main  elements: 

1 .  A  detection  monitoring  program  which  requires  the  permittee  to  install  a  system  to  monitor  ground  water  in 
the  uppermost  aquifer  to  determine  if  a  leachate  plume  has  reached  the  edge  of  the  waste  management 
area. 

2.  A  ground-water  protection  standard  is  set  when  a  hazardous  constituent  is  detected.  The  standard 
specifies  concentration  limits,  compliance  point,  and  compliance  period. 

3.  A  compliance  monitoring  program  determines  if  the  facility  is  complying  with  its  ground-water  protection 
standard. 

4.  Corrective  action  is  required  when  the  ground-water  protection  standard  is  violated.  The  permittee  must 
either  remove  the  contamination  or  treat  it  in  place  to  restore  ground-water  quality. 

Until  hazardous  waste  management  facilities  are  issued  permits,  existing  facilities  will  continue  to  operate  under 
interim  status  standards.  Facilities  operating  under  interim  status  will  be  required  to  file  Part  B  applications  for  final 
permits. 

Under  Subtitle  C  of  RCRA,  EPA  approves  state  hazardous  waste  management  programs  in  two  phases.  Phase  I 
authorization  gives  states  the  right  to  control  transportation  and  generation  of  hazardous  wastes  within  their 
borders  and  to  regulate  existing  treatment,  storage,  and  disposal  facilities.  Phase  II  authorization  includes  the 
permitting  of  new  facilities. 

3.7  COMPREHENSIVE  ENVIRONMENTAL  RESPONSE,  COMPENSATION,  AND  LIABILITY  ACT 

This  statute  (CERCLA),  commonly  referred  to  as  Superfund,  authorizes  EPA  to  respond  to  releases  or  threatened 
releases  into  the  environment,  including  ground  water,  of  any  hazardous  substance  which  may  present  an 
imminent  and  substantial  danger  to  public  health.  The  act  provides  funds  for  emergency  action  and  has  cost 
recovery  provisions. 
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4.  REGULATORY  CONCEPTS  AND  TERMINOLOGY 

Regulatory  terminology  varies  from  state  to  state.  The  concept:  are  discussed  in  this  section  in  order  to  provide 
the  basis  tor  the  use  of  consistent  terminology  throughout  the  state  summaries. 

4.1  GROUND-WATER  CLASSIFICATION 

The  classification  of  ground  water  by  the  states  encompasses  a  variety  of  forms  and  intended  functions  for 
regulatory  authority  of  both  ground-water  quality  and  quantity.  The  focus  of  discussion  of  classification  systems  in 
this  manual  is  directed  toward  those  classification  scenarios  which  have  been  developed  tor  the  application  of 
ground-water  quality  standards  and  criteria. 

A  most  basic  form  of  classification  relative  to  ground-water  quality  protection  that  most  states  have  adopted  is  the 
inclusion  of  ground  water  or  underground  water  within  the  definition  of  “state  waters:  within  genei  water  pollution 
control  laws.  This  concept  extends  the  legal  authority  through  which  states  may  ultimately  develop  more  specific 
regulatory  control  that  may  include  the  adoption  of  some  specific  form  of  classification  and/or  water  quality 
standards. 

For  the  most  part,  those  states  that  have  developed  ground-water  classification  systems  have  done  so  in 
anticipation  of  an  ERA  ground-water  protection  policy  which  incorporates  the  concept  of  variable  levels  of 
protection  appropriate  to  aquifers  of  variable  existing  quality  and  existing  or  potential  use.  These  classification 
systems  are  generally  found  to  encompass  consideration  of  water  quality  for  specific  ground-water  uses,  and  to  a 
lesser  degree  may  include  other  hydrogeologic  properties  such  as  yield,  transmissibility,  or  permeability. 

To  a  large  extent  the  term  ‘aquifer”  classification  may  be  considered  a  misnomer  in  that  this  terminology  implies 
that  classification  systems  have  focused  on  delineating  specific  aquifers  or  geologic  formations  according  to  a 
specific  category.  While  the  ultimate  goal  may  be  classification  of  specific  aquifers,  it  is  not  apparent  that  this  has 
been  done  to  any  significant  degree.  It  is  also  perceived  that  difficulties  may  arise  in  applying  the  concept  of 
classifying  specific  aquifers  because  it  must  be  recognized  that  aquifers  can  vary  in  the  quality  and  quantity  of 
water  produced  over  their  areal  extent.  Depending  on  the  system  in  use,  a  particular  geologic  formation  might  be 
classified  differently  in  different  parts  of  a  state. 

Although  a  variety  of  classification  systems  have  been  adopted,  a  common  factor  among  those  in  existence  and 
proposed  is  the  inclusion  of  reference  to  suitability  of  ground  water  tor  use  as  drinking  water.  Beyond  this  point  the 
variability  becomes  pronounced.  The  range  of  classifications  may  simply  be  from  ‘all  other  ground  water*  to  the 
establishment  of  many  other  classes  typically  based  on  other  categories  of  use.  While  it  is  generally  the  intent  to 
classify  ground  water  in  the  ‘highest*  possible  or  ‘best  use’  category,  the  establishment  of  other  use  categories  is 
developed  largely  through  recognition  of  geographic,  economic,  and/or  technical  considerations. 

4.2  STANDARDS/CRITERIA 

For  the  most  part,  state  regulations  pertaining  to  ground-water  quality  appear  to  more  frequently  use  the  term 
‘standards:  as  opposed  to  ‘criteria.’  ‘Criteria’  generally  represent  guidelines  for  allowable  concentrations  of 
specific  constituents.  ‘Standards:  generally  represent  allowable  concentrations  of  specific  constituents  that  are 
not  to  be  exceeded  under  enforcement  penalty.  Standards  are  often  applied  within  a  particular  classification  of 
ground  water  according  to  its  suitability  for  a  specific  use  or  the  maintenance  of  existing  quality  for  the  particular 
use.  The  establishment  and  application  of  standards  function  for  controlling  discharges  into  ground  water,  but 
flexibility  may  be  provided  through  the  allowance  of  mixing  zones  and/or  through  recognition  that  natural  ground- 
water  quality  may  exceed  standards  that  have  been  established  for  a  particular  class  of  ground  water. 

Standards  may  be  numerical  or  narrative.  The  simplest  form  of  standards  to  an  extent  represents  a  combination  of 
both;  that  is,  standards  for  a  particular  ciass(es)  of  ground  water  are  referenced  to  the  states  drinking  water 
standards.  Blanket  application  of  drinking  water  standards  as  ground-water  quality  standards  poses  some 
problems.  Drinking  water  standards  were  initially  set  forth  to  protect  public  health  by  applying  these  standards  to 
finished  water  in  public  drinking  water  systems  and  to  provide  for  variances  depending  on  whether  ground  water  or 
surface  water  supplies  were  utilized,  the  type  and  degree  of  treatment  provided,  the  frequency  with  which  testing 
was  conducted,  and/or  the  number  of  individuals  or  connections  served  by  the  system.  While  in  many  cases 
natural  ground-water  quality  would  be  expected  to  meet  at  least  the  primary  drinking  water  standards,  the  carry 
over  of  these  standards  to  raw  ground  water  does  not  always  directly  address  the  provisions  of  these  potential 
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variances.  To  this  end  some  states  have  established  numerical  ground-water  standards  within  independent 
regulations  which  may  specifically  address  these  variances.  Also,  some  states  have  gone  beyond  the  federal 
drinking  water  regulations  by  establishing  numerical  standards  for  additional  parameters  and/or  by  setting  forth 
some  more  stringent  numerical  standards  for  drinking  water  and/or  other  classes  of  ground-water  use. 

Narrative  standards  may  take  several  forms.  Nondegradation  or  antrdegradative  clauses  may  prohibit  any 
alteration  of  existing  ground-water  quality  whether  or  not  specific  parameters  and  standards  for  ground-water  are 
provided.  Narrative  discussions  of  acceptable  ranges  for  individual  parameters  based  on  specific  conditions  may 
be  provided,  and  additional  numerical  standards  may  be  implied  through  reference  to  other  published  materials. 
Only  a  few  narrative  discussions  prescribe  that  numerical  standards  apply  to  total  versus  dissolved  fractions  of  the 
stated  constituents. 
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4.3  MONITORING 

The  locus  of  this  study  concerning  ground-water  monitoring  was  to  determine  if  and  to  what  degree  specific 
ground-water  monitoring  requirements  have  been  established  for  particular  types  of  activities  that  may 
conceivably  impact  ground-water  quality,  and  if  such  monitoring  requirements  exit,  what  is  their  relationship  to 
state  ground-water  quality  standards.  It  has  become  apparent  that  generally  there  are  few  regulations  directed 
toward  specific  monitoring  requirements  for  such  activities.  The  general  approach  of  existing  regulations  of 
ground-water  monitoring  is  directed  toward  the  provision  that  monitoring  is  or  may  be  required  and  that  monitoring 
requirements  are  determined  by  the  regulating  agency  on  a  case-by-case  basis.  This  permits  the  flexibility  of 
establishing  what  may  be  viewed  as  practical  approaches  to  monitoring  requirements  dependent  upon  case- 
specific  conditions,  rather  than  indiscriminant  or  blanket  application  of  water  quality  standards  or  criteria. 

Those  activities  for  which  more  specific  monitoring  requirements  are  most  frequently  set  forth  are  in  the  areas  of 
waste  management.  For  hazardous  waste  facilities,  through  the  relationship  of  state  programs  with  RCRA, 
requirements  for  ground-water  monitoring  at  new  facilities  (and  facilities  filing  Part  B  Permit  Applications)  are 
established  on  a  case-by-case  basis  through  the  permitting  process.  The  requirements  for  facilities  currently 
operating  under  interim  status  permits  (Section  3.6.2.)  are  indicated  in  the  state  summaries.  Although  the  interim 
status  monitoring  requirements  largely  encompass  the  federal  primary  drinking  water  standards  parameter  list, 
there  is  no  legal  provision  within  the  interim  status  regulations  stating  that  the  MCLs  must  not  be  exceeded. 
Rather,  monitoring  requirements  are  founded  primarily  on  the  establishment  of  background  water  quality  and 
upgradient-downgradient  comparisons  for  determination  of  non-compliance.  For  facilities  operating  under  the 
final  permit  rules,  the  MCLs  for  metals  and  pesticides  will  be  incorporated  into  the  site's  Ground-Water  Protection 
Standard  if  the  need  to  apply  a  Ground-Water  Protection  standard  arises  (40  CFR  264.94). 
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For  other  solid  waste  programs  (non-hazardous),  most  state  regulations  are  less  specific  in  terms  of  monitoring 
requirements.  While  most  states  have  developed  solid  waste  regulations,  they  are  seen  to  apply  more  directly  to 
facility  siting  requirements  for  the  maintenance  and  protection  of  ground-water  quality.  Beyond  this  there  is 
considerable  variation.  Most  state  solid  waste  regulations  include  the  provision  of  the  requirement  for  ground- 
water  monitoring  and  the  establishment  of  specific  monitoring  requirements  on  a  case-by-case  basis.  Few  states 
provide  specific  monitoring  parameters  or  frequency  requirements.  It  must  be  noted  however,  that  the  federal 
guidelines  (Section  3.6.1)  for  identifying  open  (illegal)  dumps  include  contamination  of  an  underground  drinking 
water  source.  In  this  instance  the  definition  of  contamination  is  based  on  the  MCLs  provided  in  the  National 
Interim  Primary  Drinking  Water  Regulations  (40  CFR  257.3-4). 

4.4  MANAGEMENT  POLICIES  AND  APPROPRIATION 

The  concepts  of  ground-water  law  establish  the  fundamental  approaches  to  the  management  of  ground-water 
quantities  and  allocations.  The  right  to  use  ground  water  may  be  either  a  riparian  right  (the  right  of  the  landowner 
to  use  underlying  water)  or  the  water  right  may  be  separate  and  distinct  from  property  ownership. 

The  concept  of  riparian  right  may  take  several  forms.  The  most  prevalent  form  is  that  of  the  reasonable  use 
doctrine  or  the  American  Rule.  Under  this  system  the  landowner  may  withdraw  ground  water  in  any  amount  for 
uses  which  are  necessary  and  beneficial  to  the  enjoyment  and  use  of  the  property  without  liability  to  adjacent 
property  owners.  The  rights  of  adjacent  property  owners  are  considered  in  that  the  diversion  or  use  of  the  water  on 
property  other  than  that  from  which  it  is  withdrawn  may  constitute  an  unreasonable  use.  Bordering  on 
obsolescence  is  the  absolute  use  doctrine  or  English  Rule  which  provides  that  a  landowner  has  absolute 
ownership  of  the  ground  water  beneath  the  property  and  may  withdraw  ground  water  in  any  amount  for  any 
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purpose  without  any  liability  to  adjacent  property  owners.  An  emerging  riparian  concept  is  that  of  correlative  rights 
which  provide  tie  landowner  the  right  to  withdraw  ground  water  as  long  as  it  is  applied  to  a  reasonable  use  and 
that  the  withdrawal  does  not  exceed  recharge  to  the  aquifer  in  relation  to  the  size  of  the  property. 

The  concept  of  water  rights  being  distinct  from  property  ownership  is  manifest  in  the  doctrine  of  prior 
appropriation.  The  doctrine  of  prior  appropriation  is  most  prevalently  applied  in  the  western  regions  of  the  United 
States.  It  designates  that  the  water  right  is  established  and  maintained  on  the  basis  of  first  use  primary  or  senior 
authority  and  that  additional  successive  rights  have  and  receive  decreasing  or  junior  levels  of  priority  in  order  of 
their  designation.  Under  the  doctrine  of  prior  appropriation  the  water  right  is  considered  to  be  separate  from 
property  ownership,  and  is  not  necessarily  held  by  the  riparian  property  owner.  Conceivably,  the  riparian  property 
owner  may  not  have  a  water  right,  although  priorities  for  the  type  of  usage  may  be  established  to  allow  for  minor 
uses  such  as  domestic  consumption  without  obtaining  a  water  right. 

Regulatory  approaches  to  the  management  of  ground-water  quantity  and  allocation  may  include  permit  systems 
tor  appropriations,  registration,  and/or  reporting  requirements  for  withdrawals  or  uses  of  ground  water.  These 
requirements  may  be  applied  on  a  statewide  basis  or  to  specific  areas  where  ground-water  use  is  controlled  in 
response  to  localized  factors  such  as  depletion  of  supplies  or  salt  water  encroachment.  Permitting  requirements 
may  be  applied  to  all  ground-water  withdrawals  or  may  be  restricted  only  to  large  withdrawals  (greater  than  a 
designated  rate  of  flow  in  gallons  per  minute  or  gallons  per  day).  Certain  uses  of  ground  water  (domestic, 
agricultural,  or  municipal  water  supplies)  may  be  exempted  from  the  permit  requirements. 
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MICHIGAN 

Claaelflcatton-Ground  water  is  defined  as  ‘underground  water  within  the  zone  of  saturation,*  as  found  in  Part  22 
of  the  Wbter  Resources  Commission  General  Rules.  Aquifers  have  been  classified  as  being  ‘usable’  or  not.  A 
usable  aquifer  is  capable  of  providing  water  in  sufficient  quantity  and  satisfactory  quality  to  serve  one  or  more 
‘protected  uses':  individual,  public,  industrial,  or  agricultural  water  supply. 

Quality  Standarde-The  local  background  ground-water  quality  serves  as  the  non-degradation  standard  for  all 
usable  aquifers.  Discharges  into  ground  water  of  material  at  concentrations  that  exceed  the  maximum 
oontaminant  levels  specified  in  the  National  Interim  Primary  Drinking  Water  Regulations  are  prohibited. 

Drinking  Water  Standarde-The  Department  of  Health  has  adopted  the  federal  drinking  water  standards. 

Appnopriatk>ne-G round- water  use  is  governed  by  the  reasonable  use  system  in  Michigan.  There  are  no  permit 
requirements,  and  all  users  are  treated  equally. 

Controlled  lies  Aieee-There  are  none  at  present 

WWI  Construction-All  well  drillers  must  be  licensed  and  certified  by  local  Public  Health  Departments  and  follow 
construction  regulations  of  the  Department  of  Natural  Resources.  Permits  for  oil  and  gas,  mineral  and  injection 
walls  must  be  obtained  from  the  Department  of  Natural  Resources. 

Underground  Injection  Control-MIchigan  is  not  seeking  primacy  under  the  Federal  UIC  program.  Currently, 
underground  injection  is  regulated  by  NPDES  permits  issued  by  the  Department  of  Natural  Resources.  Deep  well 
Injection  is  regulated  by  the  Department  of  Natural  Resources  under  the  Mineral  Wells  Act  of  1969. 

Waste  Management  Fecilltlee-The  solid  and  hazardous  waste  management  programs  are  administered  by  the 
Department  of  Natural  Resources. 

Solid  Waste-The  Ground-Water  Quality  Division  of  the  Department  of  Natural  Resources  administers  the 
Solid  Waste  Regulations.  Landfills  are  required  to  install  a  ground-water  monitoring  system;  quarterly 
monitoring  is  also  required.  The  quality  of  ground  water  at  the  site  boundary  shall  not  exceed  the  standards 
described  in  40  CFR  257.3-4. 

Hazardous  Wkste-Michigan  has  received  primacy  for  its  RCRA  Phase  I  program  and  is  seeking  Phase  II 
authority.  The  Michigan  Hazardous  Waste  Regulations  have  adopted  EPA  ground-water  monitoring 
requirements  (40  CFR  265,  F)  by  reference. 

Sole  Source  Aqulfere-Thera  are  none  at  present. 

Geological  Survaye- 

Geotogical  Survey  Division  Water  Resources  Division 

Department  of  Natural  Resources  U.S.  Geological  Survey 

Box  30028  6520  Mercantile  Way,  Suite  5 

Lansing,  Ml  48909  Lansing,  Ml  48910 

517-373-5014  517-377-1608 

State  Geologist;  District  Chief: 

Mr.  R.  Thomas  Segall  T.R.  Cummings 

Michigan  Hazardous  Waste  Regulations 
(MAC,  R  299.6101-7305) 


References- 

Michigan  Water  Resources  Commission 
General  Rules 
(MAC  Part  22) 

Michigan  Solid  Waste  Regulations 
(MAC,  R  299-4101-4807) 

Contacte- 

Mr.  Andy  Hogarth 

Water  Resources  Commission 

Department  of  Natural  Resources 

P.O.  Box  30028 

Lansing,  Ml  48909 

517-373-8147 


Approved  by  Mr.  Andy  Hogarth  in  a  tetter  received  March  1983. 
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Parameter 
(mg/I  uniats  noted) 


Drinking  Water  Stendards 
Fadaral  State 


Quality  Standards 


Monitoring  Requirements 


Solid  Hazardous 

Waste  Waste 


Arsenic 

0.05 

0.05 

M 

Barium 

1.0 

1.0 

M 

Cadmium 

0.010 

0.010 

M 

Chromium 

0.05 

0.05 

M 

Lead 

0.05 

0.05 

M 

Mercury 

0.002 

0.002 

M 

Selenium 

0.01 

0.01 

M 

Silver 

0.05 

0.05 

M 

Fluoride 

1. 4-2.4 

1. 4-2.4 

M 

Nitrate  (as  N) 

10 

10 

M 

Endrin 

0.0002 

0.0002 

M 

Lindane 

0.004 

0.004 

M 

Methoxychlor 

0.1 

0.1 

M 

Toxaphene 

0.005 

0.005 

M 

2,4-D 

0.1 

0.1 

M 

2.4,5-TP  Sitvex 

0.01 

0.01 

M 

Trihatomethanes 

0.1 

0.1 

Turbidity  (TU) 

1.0 

1.0 

Coiitorm  bacteria  — 

membrane  filter 

test  (#/100  ml) 

1.0 

1.0 

M 

Gran  alpha  (pCi/1) 

15.0 

15.0 

M 

Combined  Radium  226 

and  Radium  228  (pCi/1) 

5.0 

5.0 

M 

Beta  and  photon 

particle  activity 

(mrem/yr) 

4.0 

4.0 

M 

Sodium 

M 

M 

M 

Chloride 

250 

M 

Color  (units) 

15 

Copper 

1.0 

Corrosivity 

Noncorrosive 

Foaming  agents 

0.5 

Iron 

0.3 

M 

Manganese 

0.05 

M 

Odor  (threshold  no.) 

3.0 

pH  (units) 

B.5-8.5 

M 

Sulfate 

250 

M 

Total  dissolved  solids 

500 

Zinc 

5.0 

Phenols 

M 

Specific  conductance 

M 

Total  organic  carbon 

M 

Total  organic  halogen 

M 

Note:  *M"  denotes  monitoring  requirement.  See  text  and  Section  4.3. 


v  u,  r.i «.»  ..i M  u 


I  «.«  *  ^.4  1,4  4 


132:0101 


ENVIRONMENTAL  PROTECTION  AGENCY  NATIONAL 
INTERIM  PRIMARY  DRINKING  WATER  REGULATIONS 


(40  CFR  141;  40  FR  59565,  December  24,  1975;  Amended  by  41  FR  28402,  July  9, 
1976;  44  FR  68641,  November  29,  1979;  Corrected  by  45  FR  15542,  March  11,  1980; 
45  FR  57342,  August  27, 1980;  47  FR  8998,  March  3, 1982;  Corrected  by  47  FR  10998, 
March  12,  1982) 


Title  40 — Protection  of  Environment 
CHAPTER  I— ENVIRONMENTAL 
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Subpart  A — General 


§141.1  Applicability. 

This  part  establishes  primary  drink¬ 
ing  water  regulations  pursuant  to  sec¬ 
tion  1412  of  the  Public  Health  Service 
Act,  as  amended  by  the  Safe  Drinking 
Water  Act  (Pub.  L.  93-523);  and  relat¬ 
ed  regulations  applicable  to  public 
water  systems. 

8 141.2  Definitions. 

As  used  in  this  part,  the  term: 

(a)  "Act"  means  the  Public  Health 
Service  Act,  as  amended  by  the  8afe 
Drinking  Water  Act.  Pub.  L.  93-523. 

(b)  “Contaminant"  means  any  physi¬ 
cal,  chemical,  biological,  or  radiologi¬ 
cal  substance  or  matter  in  water. 

(c)  "Maximum  contaminant  level” 
means  the  maximum  permissible  level 
of  a  contaminant  in  water  which  is  de¬ 
livered  to  the  free  flowing  outlet  of 
the  ultimate  user  of  a  public  water 
system,  except  in  the  case  of  turbidity 
where  the  maximum  permissible  level 
is  measured  at  the  point  of  entry  to 
the  distribution  system.  Contaminants 
added  to  the  water  under  circum¬ 
stances  controlled  by  the  user,  except 
those  resulting  from  corrosion  of 
piping  and  plumbing  caused  by  water 
quality,  are  excluded  from  this  defini¬ 
tion. 

(d)  “Person"  means  an  individual, 
corporation,  company,  association, 
partnership.  State,  municipality,  or 
Federal  agency. 

(e)  "Public  water  system”  means  a 
system  for  the  provision  to  the  public 
of  piped  water  for  human  consump¬ 
tion,  if  such  system  has  at  least  fifteen 
service  connections  or  regularly  serves 
an  average  of  at  least  twenty-five  indi¬ 
viduals  daily  at  least  80  days  out  of 
the  year.  Such  term  Includes  (1)  any 
collection,  treatment,  storage,  and  dis¬ 
tribution  facilities  under  control  of 
the  operator  of  such  system  and  used 
primarily  in  connection  with  such 
system,  and  (2)  any  collection  or  pre¬ 
treatment  storage  facilities  not  under 
such  control  which  are  used  primarily 
in  connection  with  such  system.  A 
public  water  system  is  either  a  "com¬ 
munity  water  system"  or  a  “noncom¬ 
munity  water  system.” 

(i)  "Community  water  system” 
means  a  public  water  system  which 
serves  at  least  15  service  connections 
used  by  year-round  residents  or  regu¬ 
larly  serves  at  least  25  year-round  resi¬ 
dents. 

(li)  "Non-community  water  system” 
means  a  public  water  system  that  is 
not  a  community  water  system. 


(f)  "Sanitary  survey”  means 
onsite  review  of  the  water  source, 
facilities,  equipment,  operation  and 
maintenance  of  a  public  water  systrs 
for  the  purpose  of  evaluating  the  CTJ- 
quacy  of  such  source,  facilities. 
ment,  operation  and  maintenance  for 
producing  and  distributing  safe  drink¬ 
ing  water.  ijjCi 

(g>  “Standard  sample”  means 
aliquot  of  finished  drinking  water  that 
is  examined  for  the  presence  of  coli- 
form  bacteria.  u,V 

(h)  "State”  means  the  agency  of 
State  government  which  has  jurisme 
tion  over  public  water  systems.  During 
any  period  when  a  State  does  not  htvje 
primary  enforcement  responsibgfjji 
pursuant  to  Section  1413  of  the 
the  term  "State”  means  the  Regions: 
Administrator.  U.S.  Environments. 
Protection  Agency.  wl 

(1)  "Supplier  of  water"  means  Sti 
person  who  owns  or  operates  a  public 
water  system. 

■at, 

(j)  "Dose  equivalent”  means  the  pi 
uct  of  the  absorbed  dose  from  ion  jR>^ 
radiation  and  such  factors  as  account  for 
differences  in  biological  effectiveness  due 
to  the  type  of  radiation  and  its  distr^. 
tion  in  the  body  as  specified  by  the>j\- 
ternational  Commission  on  Radiolo^k^v 
Units  and  Measurements  (ICRU). 

(k)  "Rem”  means  the  unit  of  d — 
equivalent  from  ionizing  radiation  to  r-_ 
total  body  or  any  internal  organ  or  or£AQ 
system.  A  "millirem  (mrem)”  is  l/luwi 
of  a  rein. 


(l)  “Picocurie  (pCi)”  means  that  qiT,- ' 
tity  of  radioactive  material  produfVJ’ 
2.22  nuclear  transformations  per  minOW 

(m)  “Gross  alpha  particle  activity” 
means  the  total  radioactivity  due  ty 
alpha  particle  emission  as  inferred  fr.>\ 
measurements  on  a  dry  sample. 

.v 

(n)  "Man-made  beta  particle  and  pho¬ 

ton  emitters"  means  all  radionuclides 
emitting  beta  particles  and/or  photT,V 
listed  in  Maximum  Permissible  B4j“-’ 
Burdens  and  Maximum  Permissible  C-  - 
centration  of  Radionuclides  in  Air  or 
Water  for  Occupational  Exposure.  NBS 
Handbook  69,  except  the  daughter  pK.f-, 
ucts  of  thorium-232,  uranium-235 
uranium-238.  V’lS 

(o)  "Gross  beta  particle  activity" 
means  the  total  radioactivity  due  to  b<*t» 
particle  emission  as  inferred  from 
urements  on  a  dry  sample. 

(p)  "Halogen”  means  one  of  the  chem¬ 
ical  elements  chlorine,  bromine  or  iodine. 


(11)  “Non-community  water  system”  (q)  "Trihalomethane"  (THMJ  meansV*} 
means  a  public  water  system  that  is  one  of  the  family  of  organic  compound*?^ 
I  not  a  community  water  system.  named  as  derivatives  of  methane, 

(Sec.  141.2(ql| 
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i  three  of  the  four  hydrogen 
i  in  methene  are  each  aubatituted 
by  a  halogen  atom  in  the  molecular 


H&W-ToU 


J(r)  Total  trihalomethanea"  (TTHM) 
wttenne  the  sum  of  the  concentration  in 
i  per  liter  of  the 
9 thane  compounds 
Dmethane  [chloroform], 
chloromethane, 
hswwodichlorome thane  and 
^dhraaeomethane  [bromofonn]],  rounded 
l|p}  two  significant  figures. 

“Maximum  Total  Trihalomethane 
fbtenMal  (MTP)"  means  the  maximum 
^coawntration  of  total  trihalomethanes 
YVjoduced  in  a  given  water  containing  a 
J/Qyainfectant  residual  after  7  days  at  a 
temperature  of  25*  C  or  above. 

(t|  “Disinfectant"  means  any  oxidant 
Sxjdoding  but  not  limited  to  chlorine, 
llporine  dioxide,  chloramines,  and 
aeone  added  to  water  in  any  part  of  the 
treatment  or  distribution  process,  that  is 
extended  to  kill  or  inactivate  pathogenic 

fitateoorganisms. 

I 

f  141 J  Coverage. 

^  .  This  put  shall  apply  to  each  public 
>\ater  system,  unless  the  public  water 
yQVstem  meets  all  of  the  following  con- 


tf^trstem 

dftiona: 


(a)  Consists  only  of  distribution  and 
/v^orage  facilities  (and  does  not  have 
VSiy  collection  and  treatment  facili¬ 
ties); 

(b)  Obtains  all  of  its  water  from,  but 
is  not  owned  or  operated  by.  a  public 

V^ater  system  to  which  such  regula¬ 
tions  apply: 

'  (c>  Does  not  sell  water  to  any  person; 
and 

m  (d)  Is  not  a  carrier  which  conveys 
passengers  in  interstate  commerce. 

“If  141.4  Variances  and  exemptions. 

Variances  or  exemptions  from  cer¬ 
tain  provisions  of  these  regulations 
Mjaay  be  granted  pursuant  to  Sections 
^415  and  1416  of  the  Act  by  the  entity 
with  primary  enforcement  responsibil- 
.jHfty.  Provisions  under  Part  142.  Nation- 
jOCl  Interim  Primary  Drinking  Water 
^fffegulatiom  Implementation— Subpart 
E  (Variances)  and  Subpart  F  (Exemp¬ 
tions)— apply  where  EPA  has  primary 
Enforcement  responsibility. 


&14 


.*  141  Siting  requirements. 

Before  a  person  may  enter  into  a  fl- 
^nancial  commitment  for  or  initiate 
Construction  of  a  new  public  water 
pvjystem  or  Increase  the  capacity  of  an 
'  existing  public  water  system,  he  shall 
notify  the  State  and,  to  the  extent 
^practicable,  avoid  locating  part  or  all 
•f  the  new  or  expanded  facility  at  a 
•  site  which: 

(a)  Is  subject  to  a  significant  risk 
earthquakes,  floods,  fires  or 
her  disasters  which  could  cause  a 


breakdown  of  the  public  water  system 
or  a  portion  thereof;  or 

(b)  Except  for  intake  structures,  is 
within  the  floodplain  of  a  100-year 
flood  or  is  lower  than  any  recorded 
high  tide  where  appropriate  records 
exist.  The  U.S.  Environmental  Protec¬ 
tion  Agency  will  not  seek  to  override 
land  use  decisions  affecting  public 
water  systems  siting  which  are  made 
at  the  State  or  local  government 
levels. 

1 1414  Effective  dates. 

(a)  Except  as  provided  in  paragraph 
(b)  of  this  section,  the  regulations  set 
forth  in  this  part  shall  take  effect  on 
June  24, 1977. 

(b)  The  regulations  for  total 
trihalomethanes  set  forth  in  {  141.12(c) 
shall  take  effect  2  years  after  the  date  of 
promulgation  of  these  regulations  for 
community  water  systems  serving  75.000 
or  more  individuals,  and  4  years  after 
the  date  of  promulgation  for 
communities  serving  10,000  to  74,999 
Individuals. 

[141.6(c)  corrected  by  47  FR  10998, 
March  12,  1982] 

(c)  The  regulations  set  forth  in 
141.11(a),  (d)  and  (e);  141.14(a)(1); 
141.14(b)(l)(i);  141.14(b)(2)(i);  141.14 

(d) ;  )41.2)(a).(c)  and  (i);  141.22(a)  and 

(e) ;  141.23(a)(3)  and  (a)(4);  141.23(0; 

141.24(a)(3);  141.24(e)  and  (0:  141.25 
(e);  141.27(a);  141.28(a)  and  (b); 

141.31(a).  (d)  and  (e);  141.32(b)(3);  and 
141.32(d)  shall  take  effect  immediately 
upon  promulgation. 

(d)  The  regulations  set  forth  in  141.41 
shall  take  effect  18  months  from  the  date 
of  promulgation.  Suppliers  must 
complete  the  first  round  of  sampling  and 
repeating  within  12  months  following  the 
effective  date. 

(e)  The  regulations  set  forth  in  141.42 
shall  take  effect  18  months  from  the  date 
of  promulgation.  Ail  requirements  in 
141.42  must  be  completed  within  12 
months  following  the  effective  date. 

Subpart  B — Maximum  Contaminant  Levels 

|  141.11  Maximum  contaminant  levels 
for  inorganic  chemicals. 

(a)  The  MCL  for  nitrate  is  applicable 
to  both  community  water  systems  and 
non-community  water  systems  except  as 
provided  by  in  paragraph  (d).  The  levels 
for  the  other  inorganic  chemicals  apply 
only  to  community  water  systems.  Com¬ 
pliance  with  MCLs  for  inorganic  chemi¬ 
cals  is  calculated  pursuant  to  S  141.23. 
[141.11(a)  amended  by  45  FR  57342, 
August  27,  1980;  corrected  by  47  FR 
10998,  March  12,  1982] 


(b)  The  following  are  the  maximum 
contaminant  levels  for  Inorganic 
chemicals  other  than  fluoride: 

/mpwnv 

Contmrwmnt  pm  mm 


Aratftic . - .  0.08 

Barium . - . - . - .  1. 

Cadmium ..  .. . . .  0.010 

Chromium . .. . .. .  0.06 


Marcury . .. .  0.002 

NfratafaaN) . .  10. 

Sttonum . — . . .  0.01 

SOvar . - . . . .  0.08 

(c)  VVhen  the  annual  average  of  the 
maximum  daily  air  temperatures  for  the 
location  in  which  the  community  water 
system  is  situated  is  the  following,  the 
maximum  contaminant  levels  for 
fluoride  are: 


Tawparatuf  dagraw 
Fahranhait 

Degree*  CetPue 

Laval, 
mao- 
grama 
par  Mar 

83.7  and  Mow 

12.0  and  botow 

2.4 
2.2 
2-0 
1 A 
1.6 

1.4 

83.8  to  58.3 _ 

13  1  to  14  ft 

86.4  to  63.S ......... 

14.7  to  17  6 . . 

63.810  70.6 _ 

17  7  to  91  4  .  j 

70.7  to  79.2 . 

91  6  to  96  9 

78.3  to  905 . 

963  to  39  *  _ 

Fluoride  at  optimum  levels  in  drinking 
water  has  been  shown  to  have 


beneficial  effects  in  reducing  the 
occurrence  of  tooth  decay. 

[141.11(c)  corrected  by  47  FR  10998, 
March  12,  1982] 


(d)  At  the  discretion  of  the  State, 
nitrate  levels  not  to  exceed  20  mg/1  may 
be  allowed  in  a  non-community  water 
system  if  the  supplier  of  water 
demonstrates  to  the  satisfaction  of  the 
State  that: 

(1)  Such  water  will  not  be  available  to 
children  under  6  months  of  age:  and 

(2)  There  will  be  continuous  posting  of 
the  fact  that  nitrate  levels  exceed  10 
mg/1  and  the  potential  health  effects  of 
exposure;  and 

(3)  Local  and  State  public  health 
authorities  will  be  notified  annually  of 
nitrate  levels  that  exceed  10  mg/1:  and 

(4)  No  adverse  health  effects  shall 
result. 


1141.12  Maximum  contaminant  levels  for 
organic  uiiiiuihb. 

The  following  are  the  maximum 
contaminant  levels  for  organic 
chemicals.  The  maximum  contaminant 
levels  for  organic  chemicals  in 
paragraphs  (a)  and  fb)  of  this  section 
apply  to  all  community  water  systems. 
Compliance  with  the  maximum 
contaminant  levels  in  paragraphs  (a) 
and  (b)  is  calculated  pursuant  to 
}  141.24.  The  maximum  comtaminant 
level  for  total  trihalomethanes  in 
paragraph  (c)  of  this  section  applies  only 
to  community  water  systems  which 
serve  a  population  of  10,000  or  more 
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Individual*  and  which  add  a 
diainfectant  (oxidant)  to  the  water  in 
any  part  of  the  drinking  water  treatment 
process.  Compliance  with  the  maximum 
contaminant  level  for  total 
trihalomethane*  i*  calculated  pursuant 
to  i  141.30. 

Level, 
milligram 
per  tiler 

(a  I  Chlorinated  hydrocarbon*'. 

Endrin  (1.2.3.4.10.  10-hexachloro-  0.0002 

6.7-«poxy-1.4.  4a.S.6.7,8.8a-octa- 

hydro-1.4-endo.  *ndo-S.8-dimeth- 
ano  naphthalene). 

Lindane  (1.2.3.4.6.6-hcxachlorocy-  0.004 

dohexane.  gamma  isomer). 

Methoxychlor  (l.l.l-Trichloro-2.  2-  0.1 

hi*  Ip-methoxyphenyl)  ethane  i. 

Toxaphene  l C^H^C I.- Technical  0.005 

chlorinated  camphene.  67-69  per¬ 
cent  chlorine). 

(b)  Chlorophenoxys: 

2.4-D.  (2.4-Dichlorophenoxyacetic  0. 1 

acid). 

2.4.5-TP  Silvex  (2.4.6- Trichloro-  0.01 

phenoxypropionic  acid). 

(c)  Total  trihalomethane*  (the  sum  of 
the  concentrations  of  bromodichloro- 
methane.  dibromochioromethane.  tri- 
bromomethane  (bromoform)  and  tri- 
chloromethane  (chloroform)  0.10  mg/1. 

1 141.13  Maximum  contaminant  levels 
for  turbidity. 

Hie  WIXTlmillH  ^awramliiart  level*  foi 
turbidity  are  applicable  to  both  commu¬ 
nity  water  systems  and  non-community 
water  system*  using  surface  water 
sources  In  whole  or  In  part.  The  maxi¬ 
mum  contaminant  levels  for  turbidity 
In  drinking  water,  measured  at  a  repre¬ 
sentative  entry  point(s)  to  the  distribu¬ 
tion  system,  are: 

(a)  One  turbidity  unit  (Tli),  as  de¬ 
termined  by  a  monthly  average  pursuant 
to  1 141.22.  except  that  five  or  fewer 
turbidity  units  may  be  allowed  if  the 
supplier  of  water  can  demonstrate  to  the 
State  that  the  higher  turbidity  does  not 
do  any  of  the  following: 

(1)  Interfere  with  disinfection; 

(2)  Prevent  maintenance  of  an  effec¬ 
tive  disinfectant  agent  throughout  the 
distribution  system;  or 

<3>  Interfere  with  microbiological 
determinations. 

(b)  Five  turbidity  units  based  on  an 
average  for  two  consecutive  days  pursu¬ 
ant  to  1 141.22. 


The  maximum  contaminant  levels  for 
ooliform  bacteria,  applicable  to  com¬ 
munity  water  systems  and  non-com¬ 
munity  water  systems,  are  as  follows: 

(a)  When  the  membrane  filter  tech¬ 
nique  pursuant  to  1 14121(a)  Is  used, 
the  number  of  collform  bacteria  shall 
not  exceed  any  of  the  following: 

1141.14(a)(1)  revised  by  45  FR  57342. 
August  27.  J980) 

(1)  One  per  100  milliliters  ss  the 
arithmetic  mean  of  aD  samples 
examined  per  compliance  period 
pursuant  to  1 14121(b)  or  (c),  except 
that  at  dm  primacy  Agency's  discretion 
systems  required  to  taka  10  or  fewer 
sample*  per  month  may  be  authorised  to 
exclude  one  positive  routine  sample  per 
month  from  the  monthly  calculation  if: 
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(i)  as  approved  on  a  case- by -case  basis 
the  State  determines  and  indicates  in 
writing  to  the  public  water  system  that 
no  unreasonable  risk  to  health  exiated 
under  the  conditions  of  this 
modification.  This  determination  should 
be  based  upon  a  number  of  factors  not 
limited  to  the  following:  (A)  the  system 
provided  and  had  maintained  an  active 
disinfectant  residual  in  the  distribution 
system,  (B)  the  potential  for 
contamination  aa  indicated  by  a 
sanitary  survey,  and  (C)  die  history  of 
the  water  quality  at  the  public  water 
system  (e.g.  MCL  or  monitoring 
violet! one);  (ii)  the  supplier  initiates  a 
check  sample  on  each  of  twu 
consecutive  days  from  the  same 
sampling  point  within  24  hours  after 
notification  that  the  routine  temple  la 
positive,  and  each  of  these  check 
samples  ii  negative;  and  (lit)  the  original 
postive  routine  sample  is  reported  and 
recorded  by  the  supplier  pursuant  to 
1 141.31(a)  and  1 141.33(a).  Tee  supplier 
shall  report  to  the  State  its  compliance 
with  the  conditions  specified  in  this 
paragraph  aid  a  summary  of  the 
corrective  action  taken  to  resolve  die 
prior  positive  sample  result  If  a  positive 
routine  temple  is  not  used  for  die 
monthly  calculation,  another  routine 
sample  must  be  analyzed  for  compliance 
purposes.  This  provision  may  ba  used 
only  onca  during  two  consecutive 
compliance  periods. 

(2)  Four  per  100  milliliters  in  more 
than  one  sample  when  leu  than  20  are 
examined  per  month;  or 

(3)  Pour  per  100  milliliters  in  more 
than  five  percent  of  the  samples  when 
30  or  more  are  examined  per  month. 

<b)  (1)  When  the  fermentation  tube 
method  and  10  milliliter  standard  por¬ 
tions  pursuant  to  1 14121(e)  are  used, 
eollform  bacteria  shall  not  be  present  in 
any  of  the  following: 

(141.1 4(b>(  1  )(i)  revised  by  45  FR  57342, 
August  27,  1980] 

(i)  More  than  10  percent  of  the 
portions  (tubes)  in  any  one  month 
pursuant  to  1 14121  (b)  or  (c)  except 
that  at  the  State's  discretion,  systems 
required  to  take  10  or  fewer  samples  per 
month  may  be  authorized  to  exclude  one 
positive  routine  sample  resulting  In  one 
or  more  positive  tubes  per  month  from 
the  monthly  calculation  if:  (A)  as 
approved  on  a  case-by-case  basis  the 
State  determines  and  indicates  in 
writing  to  the  public  water  system  that 
no  unreasonable  rid:  to  health  exiated 
under  the  conditions  of  this 
modification.  This  determination  should 
be  baaed  upon  a  number  of  factor*  not 
limited  to  the  following:  (I)  the  eyetem 
provided  and  had  maintained  an  active 
disinfectant  residual  in  the  distribution 
system.  (2)  the  potential  for 
contamination  aa  indicated  by  a 
sanitary  survey,  and  (3)  the  history  of 
the  water  quality  at  the  public  water 
system  (e.g.  MCL  or  monitoring 
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violations);  (B)  the  supplier  initiates  a 
check  temple  on  each  of  two 
ooneecutive  days  from  the  sampling 
point  within  24  hour*  after  notification 
that  the  routine  sample  is  positive,  and 
each  of  theta  check  samples  It  negative; 
and  (C)  the  original  positive  routine 
•ample  la  reported  and  recorded  by  die 
supplier  pursuant  to  i  141.31(a)  and 
1 141.33(a).  The  supplier  shall  report  to 
the  State  its  compliance  with  the 
conditions  specified  in  this  paragraph 
and  report  the  action  taken  to  resolve 
the  prior  positive  sample  reaulL  If  a 
positive  routine  sample  is  not  used  for 
the  monthly  calculation,  another  routine 
•ample  must  ba  analyzed  for  compliance 
purposes.  This  provision  may  be  used 
only  once  during  two  consecutive 
compliance  periods. 

(ii)  three  or  more  portions  in  more 
than  one  sample  when  less  than  20  sam¬ 
ples  are  examined  per  month;  or 

(Ui)  three  or  more  portions  in  mare 
than  five  percent  of  the  samples  when 
20  or  more  samples  arc  waminM  per 
month. 

(2)  When  the  fermentation  tube 
method  and  100  milliner  standard  por¬ 
tions  pursuant  Ur  1 141.21(a)  are  used, 
collform  bacteria  shall  not  be  present  in 
any  of  the  following: 

(141.14lb)(2)(i)  revised  by  45  FR  57342. 
August  27.  1980) 

(i)  Mora  thin  00  percent  of  the 
portions  (tubes)  in  any  month  pursuant 
to  1 141-21  (b]  or  (c),  except  that  State 
discretion,  systems  required  to  take  10 
or  fewer  samples  per  month  may  be 
authorized  to  exclude  one  positive 
routine  sample  resulting  in  one  or  more 
positive  tubes  per  month  from  the 
monthly  calculation  if:  (A)  aa  approved 
on  a  case-by-case  batia  the  State 
determine*  and  indicates  in  writing  to 
the  public  water  system  that  no 
unreasonable  risk  to  health  exiated 
under  the  conditions  of  this 
modification.  This  determination  should 
be  baaed  upon  a  number  of  factors  not 
limited  to  the  following:  (1)  the  system 
provided  and  had  maintained  an  active 
disinfectant  residual  in  the  distribution 
system,  (2)  the  potential  for 
contamination  as  indicated  by  a 
••nitary  survey,  and  (Ui)  the  history  of 
the  water  quality  at  the  public  water 
system  (e.g.  MCL  or  monitoring 
violation*);  (B)  the  supplier  initiates  two 
consecutive  daily  check  samples  from 
the  earns  sampling  point  within  24  hour* 
after  notification  that  the  routine  sample 
it  positive,  and  each  of  these  check 
•ampfee  is  negative;  afid  (C)  the  original 
positive  routine  sample  is  reported  and 
recorded  by  the  supplier  pursuant  to 
i  141.31(a)  end  1 14133(e).  The  supplier 
•hall  report  to  the  State  its  compliance 
with  the  conditions  specified  in  this 
paragraph  and  a  summary  of  the 
corrective  action  taken  to  resolve  the 
prior  positive  temple  result  If  a  positive 
routine  sample  is  not  used  for  the 
1«m.  iei.ie<b)(2)(i)| 
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monthly  calculation,  another  routine 
•ample  moat  ba  analysed  for  oomplianca 
purposes.  Thia  provlaion  may  ba  uaad 
only  ones  during  two  conaacntlva 
compliance  periods. 

(II)  five  portions  In  more  than  one 

when  lam  than  fire  samples  are 
examined  per  month;  or 

(III)  five  portions  In  more  than  30 
percent  of  the  samples  when  five  or  more 
samples  are  examined  per  month. 

.  (c)  For  community  or  non-community 
systems  that  are  required  to  sample  at  a 
rata  of  less  than  4  per  month,  compli¬ 
ance  with  paragraphs  (a),  (b)(1),  or 
(b)(3)  of  this  section  shall  be  based  upon 
sampling  during  a  3  month  period,  ex¬ 
cept  that,  at  the  discretion  of  the  State, 
compliance  may  be  based  upon  sampling 
during  a  one-month  period. 

(d)  If  an  average  MCL  violation  is 
caused  by  a  single  sample  MCL 
violation,  then  the  case  shall  be  treated 
as  one  violation  with  respect  to  the 
public  notification  requirements  of 
1 141.32. 

[141.14(d)  added  by  43  FR  57342.  August 
27.  1980) 


$  141.  IS  Maximum  contaminant  lerets  for 
rndiwn-226,  radiom-228,  and  gram  alpha 
particle  radioactivity  in  communit)  water 
systems. 

The  following  are  the  maximum  con¬ 
taminant  levels  for  radium-226,  radium- 
228.  and  gross  alpha  particle  radio¬ 
activity: 

(a)  Combined  radium-226  and  radi¬ 
um-228— 5pCi/l. 

(b)  Gross  alpha  particle  activity  (in¬ 
cluding  radium-226  but  excluding  radon 
and  uranium)—  15pCi/l. 


$  141.10  Maximum  contaminant  levels 
for  beta  particle  and  photon  radio¬ 
activity  from  man-made  radionu¬ 
clides  in  community  watt  ♦  .  .stems. 

(a)  Hie  average  annual  concentration 
of  beta  particle  and  photon  radioactivity 
from  man-made  radionuclides  In  drink¬ 
ing  water  ahall  not  produce  an  annual 
dose  equivalent  to  the  total  body  or  any 
Internal  organ  greater  than  4  mllUrem/ 
year. 

(b)  Kxcept  for  the  radionuclides  listed 
In  Table  A,  the  concentration  of  man¬ 
made  radionuclides  causing  4  mrem  total 
body  or  organ  dose  equivalents  than  be 
calculated  on  the  heels  of  a  2  liter  per 
day  drinking  water  Intake  using  the  168 
hour  data  listed  In  ’‘Maximum  Permit- 
Mbit  Body  Burden*  and  Maximum  Per- 
mittible  Concentration  of  Radionuclide. t 
la  Air  or  Water  for  Occupational  ex¬ 
posure,”  MBS  Handbook  68  as  amended 
August  1963.  OjB.  Department  of  Com¬ 
merce.  If  two  or  more  radionuclides  an 
present,  the  sum  of  their  annual  dose 
equivalent  to  the  total  body  or  to  any 
organ  shall  not  exceed  4  mUUrem/year. 
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Table  A. — Average  annual  .concentration* 
as nm<  to  produce  e  total  body  or  organ 
d on  of  4  mrem/ gr 

BsdtoeeolMo  dittos)  onoo  pd 


Minimum  number  uf 
Population  terved:  i ample,  per  month 

8.601  to  9.400 . . .  10 

9,401  to  10,900 _  11 

10401  to  11,100 _  13 

11.101  to  13,000 .  13 

12,001  to  13.900.. .  14 

12.901  to  13,700 .  18 

13.701  to  14.600 . ie 

14.601  to  18,800 _  17 

18.801  to  18,300 _ 18 

16,301  to  17300 . 10 

17.201  to  18.100 . 20 

18.101  to  18,900 .  21 

18.001  to  19  900 _  22 

19.801  to  20,700 . - . :  23 

20.701  to  21,800 _  24 

11.801  to  23,800 .  26 

22301  to  23,200 -  26 

23401  to  24,000 _  27 

24,001  to  24,900 _  28 

24.901  to  25,000 _ 29 

28,001  to  28.000 _ 30 

28,001  to  88,000 . 36 

83,001  to  87,000 .  40 

an  .ooi  to  41,000 .  45 

41,001  to  46,000 .  80 

46.001  to  80,000... .  55 

80,001  to  64.000 _  60 

84,001  to  68,000 _ 65 

89.001  to  64.000 _ 70 

64.001  to  70.000 . 78 

70,001  to  78,000 . 80 

76,001  to  83,000 .  85 

83.001  to  90,000 _  90 

90,001  to  96.000 . 98 

96,001  to  111,000 .  100 

111.001  to  130,000 .  110 

130,001  to  100.000 . 130 

180,001  to  190.000 _ 130 

100.001  to  220.000 . 140 

220.001  to  280400.. _  160 

.260,001  to  390.000 _  160 

290.001  to  220.000 _  170 

830,001  to  860.000 _  180 

860.001  to  410.000 _  190 

410.001  to  480.000 _  300 

480,001  to  800.000 _  210 

800401  to  880.000 -  220 

880,001-  to  600.000.. _  280 

600.001  to  660,000 . 240 

660,001  to  730,000 _ 380 

M0401  to  760400 . 360 

760,001  to  640.000 _  270 

640.001  to  910.000 _  260 

610.001  to  970.000 . 390 

970401  to  1,060.000 _  800 

3460,001  to  1.140.000 _  310 

1,140.001  to  1430.000 _  820 

1480.001  to  1.820.000 . 880 

1430.001  to  1,430.000 _  840 

1.430.001  to  r.520,000 _  880 

1.830,001  to  1,680,000 -  860 

1480,001  to  1,780.000 _  870 

1,780.001  to  1.860,000 _  380 

1480,001  to  1470.000 _  890 

1,970,001  to  2,060.000 _ 400 

2,060,001  to  3,370.000 .  410 

2470,001  to  2, 610, 000 .  420 

3,810,001  to  2,760,000 _  480 

2,780401  to  3.090.000 _  440 

8420,001  to  8.826400 .  480 

8430,001  to  3430400 _  480 

8.630,001  tc  8,960400 _ * _  470 

8460,001  to  4410,000 . 480 

4410,001  to  4490,000 . — .  400 

4490,001  or  more _  800 

Based  on  a  history  of  no  coliform  bac¬ 
terial  contamination  and  on  a  sanitary 
survey  by  the  State  showing  the  water 
system  to  be  supplied  solely  by  a  pro¬ 
tected  gTound  water  source  and  free  of 
sanitary  defecta.  a  community  water  sys¬ 
tem  serving  25  to  1.000  persons,  with 
written  permission  from  the  State,  may 
reduce  this  sampling  frequency  except 
that  in  no  case  shall  it  be  reduced  to  less 
than  one  per  quarter. 


Subpart  C — Monitoring  and  Analytical 
Requirements 

i4Ui  wcnwowBicii  conunwMni 

sempdng  and  analytical  requirements. 

(a)  Suppliers  of  water  for  community 
and  non-community  water  systems  shall 
analyze  or  use  the  services  of  an 
approved  laboratory  for  coliform 
bacteria  to  determine  oomplianca  with 
1 141.14.  Analyses  shall  be  conducted  in 
accordance  with  the  analytical 
recommendations  sat  forth  in  “Standard 
Methods  for  the  Examination  of  Water 
and  Wastewater,"  American  Public 
Health  Association.  14th  Edition. 

Method  908A.  Paragraph*  1, 2  and  3 — 
pp.  010-018;  Method  908D,  Table  906:  i— 
p.  923;  Method  90S  A,  pp.  928-035.  or 
“Microbiological  Methods  for 
Monitoring  the  Environment  Water  and 
Wastes,"  U.S.  EPA.  Environmental 
Monitoring  and  Support  Laboratory, 
Cincinnati,  Ohio  4S268— EPA-800/8-78- 
017,  December  1978.  Available  from 
ORD  Publications.  CERL  UA  EPA. 
Cincinnati,  Ohio  45288.  Part  10,  Section 
B  111  through  2.82,  pp.  108-112;  2.7 
through  2.7.2(c),  pp.  112-113;  Part  0L 
Section  B  43)  through  4.6.4(c),  pp.  114- 
118,  except  that  a  standard  sample  size 
ahall  ba  employed.  Hie  standard  sample 
used  in  the  membrane  filter  procedure 
ahall  be  100  milliliter*.  The  standard 
sample  used  in  the  5  tube  most  probable 
number  (MPN)  procedure  (fermentation 
tube  method)  shall  be  3  time*  the 
•tandard  portion.  The  standard  portion 
is  either  10  milliliters  or  100  millilitera  as 
described  in  1 141.14  (b)  and  (c).  The 
•ample*  shall  be  taken  it  points  which 
are  representative  of  the  conditions 
within  the  distribution  system. 

(141.21(a)  revised  by  45  FR  57342.  Au¬ 
gust  27.  1980) 

<b>  The  supplier  of  water  for  a  com¬ 
munity  water  system  shall  take  coliform 
density  samples  at  regular  time  inter¬ 
vale,  and  In  number  proportionate  to  the 
population  served  by  the  system.  In  no 
event  shall  the  frequency  be  less  than  as 
set  forth  below: 

Minimum  number  of 
Population  Mired:  eampU*  per  month 

25  to  1.000 _ _ _  1 

1,001  to  3.600 .  2 

3.601  to  3.300 _  3 

1301  to  4.100 _  4 

4.101  to  4.900 . 6 

4.901  to  6.600 . 6 

6J01  to  6.700 . 7 

6,701  to  7,600 . 8 

7.601  to  8,600 _ 9 
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(c)  The  eupplier  of  water  for  a  non- 
community  water  ayetem  shall  be 
responsible  for  sampling  coliform 
bacteria  in  each  calendar  quarter  that 
the  system  provides  water  to  the  public. 
Such  sampling  shall  begin  within  two 
years  after  promulgation.  The  State  can 
adjust  the  monitoring  frequency  on  the 
basis  of  a  sanitary  survey,  the  existence 
of  additional  safeguards  such  as  a 
protective  and  enforced  well  code,  or 
accumulated  analytical  data.  Such 
frequency  shall  be  confirmed  or 
modified  on  the  basis  of  subsequent 
surveys  or  data.  The  frequency  shall  not 
be  reduced  until  the  non-community 
water  system  has  performed  at  least  one 
coliform  analysis  of  its  drinking  water 
and  shown  to  be  in  compliance  with 

1 141.14. 

1141.21(0  revised  by  45  FR  57342.  August 
27.  1980) 

(d) (1)  When  the  coliform  bacteria  in  a 
single  sample  exceed  four  per  100  milli¬ 
liters  (5  141.14(a) ).  at  least  two  consecu¬ 
tive  daily  check  samples  shall  be  collected 
and  examined  from  the  same  sampling 
point.  Additional  check  samples  shall  be 
collected  daily,  or  at  a  frequency  estab¬ 
lished  by  the  State,  until  the  results  ob¬ 
tained  from  at  least  two  Consecutive 
check  samples  show  less  than  one  coli- 
form  bacterium  per  100  milliliters. 

(2)  When  coliform  bacteria  occur  in 
three  or  more  10  ml  portions  of  a  single 
sample  (1141.14(b)(1)),  at  least  two 
consecutive  daily  check  samples  shall  be 
collected  and  examined  from  the  same 
sampling  point.  Additional  check  samples 
shall  be  collected  daily,  or  at  a  frequency 
established  by  the  State,  until  the  results 
obtained  from  at  least  two  consecutive 
check  samples  show  no  positive  tubes. 

(3)  When  coliform  bacteria  occur  in  ah 
five  of  the  100  ml  portions  of  a  single 
sample  (|  141.14(b)  (2)  >,  at  least  two 
daily  check  samples  shah  be  collected 
and  examined  from  the  same  sampling 
point.  Additional  check  samples  shah  be 
collected  dally,  or  at  a  frequency  estab¬ 
lished  by  the  8tate.  until  the  results  ob¬ 
tained  from  at  least  two  consecutive 
check  samples  show  no  positive  tubes. 

(4)  The  location  at  which  the  check 
samples  were  taken  pursuant  to  para¬ 
graphs  (d)  (1) ,  (2) .  or  (3)  of  this  section 
shall  not  be  eliminated  from  future  sam¬ 
pling  without  approval  of  the  State.  The 
results  from  all  coliform  bacterial  analy¬ 
ses  performed  pursuant  to  this  subpart, 
except  those  obtained  from  check  sam¬ 
ples  and  special  purpose  samples,  shall  be 
used  to  determine  compliance  with  the 
maximum  contaminant  level  for  coliform 
bacteria  as  established  In  {  141.14.  Check 
samples  shall  not  be  included  in  calculat- 


(h)  A  supplier  of  water  of  a  com¬ 
munity  water  system  or  a  non-com¬ 
munity  water  system  may.  with  the 
approval  of  the  State  and  based  upon  a 
sanitary  survey,  substitute  the  use  of 
chlorine  residual  monitoring  for  not  more 
than  75  percent  of  the  samples  required 
to  be  taken  by  paragraph  (b)  of  this 
section.  Provided,  That  the  supplier  of 
water  takes  chlorine  residual  samples  at 
points  which  are  representative  of  the 
conditions  within  the  distribution  sys¬ 
tem  at  the  frequency  of  at  least  four  for 
each  substituted  microbiological  sample. 
There  shall  be  at  least  daily  determina¬ 
tions  of  chlorine  residual.  When  the  sup¬ 
plier  of  water  exercises  the  option  pro¬ 
vided  in  this  paragraph  (h)  of  this  sec¬ 
tion.  he  shall  maintain  no  less  than 
0.2  rog/1  free  chlorine  throughout  the 
public  water  distribution  system.  When  a 
particular  sampling  point  has  been 
shown  to  have  a  free  chlorine  residual 
leas  than  0.2  mg/1,  the  water  at  that  loca¬ 
tion  shall  be  retested  as  soon  as  prac¬ 
ticable  and  In  any  event  within  one  hour. 
If  the  original  analysis  Is  confirmed,  this 
fact  shall  be  reported  to  the  State  within 
48  hours.  Also,  if  the  analysis  is  con¬ 
firmed.  a  sample  for  coliform  bacterial 
analysis  must  be  collected  from  that 
sampling  point  as  soon  as  practicable  and 
preferably  within  one  hour,  and  the  re¬ 
sults  of  such  analysis  reported  to  the 
State  within  48  hours  after  the  results 
are-  known  to  the  supplier  of  water. 
Analyses  for  residual  chlorine  shall  be 
made  in  accordance  with  “Standard 
Methods  for  the  Examination  of  Water 
and  Wastewater,”  13th  Ed.,  pp.  129-132. 
Compliance  with  the  maximum  con¬ 
taminant  levels  for  coliform  bacteria 
shall  be  determined  on  the  monthly  mean 
or  quarterly  mean  basis  specified  in 
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ing  the  total  number  of  samples  taken 
each  month  to  determine  compliance 
with  1 141.21  fb)  or  (c>. 

(e>  When  the  presence  of  coliform 
bacteria  in  water  taken  from  a  particular 
sampling  point  has  been  confirmed  by 
any  check  samples  examined  as  directed 
in  paragraphs  (d)  (1) ,  (2) ,  or  (3)  of  this 
section,  the  supplier  of  water  shall  re¬ 
port  to  the  State  within  48  hours. 

(f)  When  a  maximum  contaminant 
level  set  forth  in  paragraphs  (a),  (b)  or 
(c).of  1 141.14  is  exceeded,  the  supplier 
of  water  shall  report  to  the  State,  and 
notify  the  public  as  prescribed  in  1 141.31 
and  1 141.32. 

(g)  Special  purpose  samples,  such  a a 
those  taken  to  determine  whether  dis¬ 
infection  practices  following  pipe  place¬ 
ment,  replacement,  or  repair  have  been 
sufficient  shall  not  be  used  to  determine 
compliance  with  1 141.14  or  i  141.21  (b) 
or  (c) . 


i  141.14,  Including  those  samples  taken 
as  a  result  of  failure  to  maintain  the  re¬ 
quired  chlorine  residual  level.  The  Stale 
may  withdraw  its  approval  of  the  use  of 
chlorine  residual  substitution  at  any 
time. 

(1)  The  State  has  the  authority  to 
determine  compliance  or  initiate 
enforcement  action  based  upon 
analytical  results  or  other  information 
compiled  by  their  sanctioned 
representatives  and  agencies. 

1141.21(1)  added  by  45  FR  57342.  August 
27,  1980| 

1 141212  Turbidity  sampling  and  analytical 
requirements. 

(a)  Samples  shall  be  taken  by 
suppliers  of  water  for  both  community 
and  non-community  water  systems  at  a 
representative  entry  point(s)  to  the 
water  distribution  system  at  least  once 
per  day,  for  the  purposes  of  making 
turbidity  measurements  to  determine 
compliance  with  §  141.13.  If  the  State 
determines  that  a  reduced  sampling 
frequency  in  a  non-community  will  not 
pose  a  risk  to  public  health,  it  can 
reduce  the  required  sampling  frequency. 
The  option  of  reducing  the  turbidity 
frequency  shall  be  permitted  only  in 
those  public  water  systems  that  practice 
disinfection  and  which  maintain  an 
active  residual  disinfectant  in  the 
distribution  Bystem,  and  in  those  cases 
where  the  State  has  indicated  in  writing 
that  no  unreasonable  risk  to  health 
existed  under  the  circumstances  of  this 
option.  The  turbidity  measurements 
shall  be  made  by  the  Nephelometric 
Method  in  accordance  with  the 
recommendations  set  forth  in  “Standard 
Methods  for  Examination  of  Water  and 
Wastewater,"  American  Public  Health 
Association.  14th  Edition,  pp.  132-134;  or 
"Methods  of  Chemical  Analysis  of 
Water  and  Wastes,"  EPA  Environmental 
Monitoring  and  Support  Laboratory, 
March  1979,  Method  180.1 — 
Nephelometric  Method.  Calibration  of 
the  turbidimeter  shall  be  made  either  by 
the  use  of  a  formazin  standard  as 
specified  in  the  cited  references  or  a 
styrene  divinylbenzene  polymer 
standard  (Amco-AEPA-1  Polymer) 
commercially  available  from  Amco 
Standards  International.  Inc..  230  Polaris 
Avenue.  No.  C,  Mountain  View, 

California  94043. 

1141.22(a)  revised  by  45  FR  57342. 
August  27,  1980;  47  FR  8998.  March  3. 
1982;  corrected  by  47  FR  10998.  March 
12,  1982] 


I  Sec.  141.22(a)| 
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(b)  If  the  result  of  a  turbidity  analysis 
indicates  that  the  maximum  allowable 
limit  has  been  exceeded,  the  sampling 
and  measurement  shall  be  confirmed  by 
resampling  as  soon  as  practicable  and 
preferably  within  one  hour.  If  the  repeat 
sample  confirms  that  the  maximum  al¬ 
lowable  limit  has  been  exceeded,  the  sup¬ 
plier  of  water  shall  report  to  the  State 
within  44  hours.  The  repeat  sample  shall 
be  the  sample  used  lor  the  purpose  of 
calculating  the  monthly  average.  If  the 
monthly  average  of  the  daily  samples 
exceeds  the  maximum  allowable  limit,  or 
if  the  average  of  two  samples  taken  on 
consecutive  days  exceeds  5  TO,  the  sup¬ 
plier  of  water  shall  report  to  the  State 
and  notify  the  public  as  directed  In 
1 141.31  and  1 141.32. 

<c)  Sampling  for  non-community 
water  systems  shall  begin  within  two 
years  after  the  effective  date.of  this  part. 

(d)  The  requirements  of  this  9  141.22 
shall  apply  only  to  public  water  systems 
which  use  water  obtained  in  whole  or  In 
part  from  surface  sources. 

(e)  The  State  has  the  authority  to 
determine  compliance  or  Initiate 
enforcement  action  based  upon 
analytical  results  or  other  information 
compiled  by  their  sanctioned 
representatives  and  agencies. 

|141.22(el  added  by  45  FH  57342.  Augurt 
27.  1980| 

8  14123  Inorganic  chemical  sampling 
and  analytical  requirements. 

(a)  Analyses  for  the  purpose  of  de¬ 
termining  compliance  with  5  141.11  are 
required  as  follows : 

<1)  Analyses  for  all  community  water 
systems  utilizing  surface  water  sources 
shall  be  completed  within  one  year  fol¬ 
lowing  the  effective  date  of  this  part. 
These  analyses  shall  be  repeated  at 
yearly  intervals. 

(2)  Analyses  for  aU  community  water 
systems  utilizing'  only  ground  water 
sources  shall  be  completed  within  two 
years  following  the  effective  date  of  this 
part.  These  analyses  shall  be  repeated 
at  three-year  intervals. 

(3)  For  non-community  water  systems, 
whether  supplied  by  surface  or  ground 
sources,  analyses  for  nitrate  shall  be 
completed  by  December  24. 1980.  These 
analyses  shall  be  repeated  at  intervals 
determined  by  the  State. 

1141.23(a)  amended  by  45  FR  57342. 
August  27.  19801 

(4)  The  State  has  the  authority  to 
determine  compliance  or  initiate 
enforcement  action  based  upon 
analytical  results  and  other  information 
compiled  by  their  sanctioned 
representatives  and  agencies. 

1 141.23(ai(4l  added  by  45  FR  57342. 
August  27.  1980| 

(b)  If  the  result  of  an  analysis  made 
pursuant  to  paragraph  (a)  indicates  that 
the  level  of  any  contaminant  listed  in 
]  141.11  exceeds  the  maximum  contam¬ 
inant  level,  the  supplier  of  water  shall 
report  to  the  State  within  7  days  and 
initiate  three  additional  analyses  at  the 
same  sampling  point  within  one  month. 


<c)  When  the  average  of  four  analyses 
made  pursuant  to  paragraph  (b)  of  this 
section,  rounded  to  the  same  number  of 
significant  figures  as  the  maximum  con¬ 
taminant  level  for  the  substance  in  ques¬ 
tion,  exceeds  the  maximum  contaminant 
level,  the  supplier  of  water  shall  notify 
the  State  pursuant  to  1 141.31  and  give 
notice  to  the  public  pursuant  to  I  141.32. 
Monitoring  after  public  notification  shall 
be  at  a  frequency  designated  by  the  State 
and  shall  continue  until  the  maximum 
contaminant  level  has  not  been  exceeded 
In  two  successive  samples  or  until  a  mon¬ 
itoring  schedule  as  a  condition  to  a 
variance,  exemption  or  enforcement  ac¬ 
tion  shall  become  effective. 

(d)  The  provisions  of  Paragraphs  (b) 
and  <c)  of  this  section  notwithstanding, 
compliance  with  the  maximum  contam¬ 
inant  level  for  nitrate  shall  be  determined 
on  the  basis  of  the  mean  of  two  analyses. 
When  a  level  exceeding  the  maximum 
contaminant  level  for  nitrate  Is  found, 
a  second  analysis  shall  be  initiated  within 
24  hours,  and  if  the  mean  of  the  two 
analyses  exceeds  the  maximum  contam¬ 
inant  level,  the  supplier  of  water  shall 
report  his  findings  to  the  State  pursuant 
to  1 141.31  and  shall  notify  the  publio 
pursuant  to  1 141.32. 

(e)  For  the  Initial  analyses  required 
by  paragraph  (a)(1),  (2)  or  (3)  of  this 
section,  data  for  surface  waters  acquired 
within  one  year  prior  to  the  effective  date 
and  data  for  ground  waters  acquired 
within  3  years  prior  to  the  effective  date 
of  this  part  may  be  substituted  at  the 
discretion  of  the  State. 

(f)  Analyses  conducted  to  determine 
compliance  with  i  141.11  shall  be  made 
In  accordance  with  the  following 
methods : 

(141. 23(0(0(9)  revised  by  45  FR  57342, 
August  27,  1980] 

(1)  Arsenic — Method  1 2002,  Atomic 
Absorption  Furnace  Technique:  or 
Method  1  206.3,  or  Method  4  D2972-78B. 
or  Method  *  301. A  VII,  pp.  159-102,  or 
Method  *  1-1002-78,  pp.  01-63,  Atomic 
Absorption — Gaseous  Hydride:  or 
Method  1 200.4.  or  Method  •  D-2972-78A, 


1  “Methods  of  Chemical  Analysis  of  Water 
and  Wastes,”  EPA  Environmental  Monitoring 
and  Support  Laboratory,  Cincinnati.  Ohio 
45268  (EPA-600/4- 79-020),  March  1979 
Available  from  ORD  Publications,  CERI. 
EPA,  Cincinnati.  Ohio  45268.  For  approved 
analytical  procedures  for  metals,  the  technique 
applicable  to  total  metals  must  be  used. 

’  “Standard  Methods  for  the  Examination  of 
Water  and  Wastewater."  14th  Edition.  Ameri¬ 
can  Public  Health  Association,  American  Wa¬ 
ter  Works  Association,  Water  Pollution  Control 
Federation.  1976. 

1  Techniques  of  Water — Resources  Investiga¬ 
tion  of  the  United  States  Geological  Survey. 
Chapter  A- 1,  “Methods  for  Determination  of 
Inorganic  Substances  in  Water  and  Ruvial 
Sediments."  Book  5,  1979.  Stock 

#024-001-03177-9.  Available  from  Superin¬ 
tendent  of  Documents,  U  S.  Government  Print¬ 
ing  Office,  Washington.  D  C.  20402 

‘  Annual  Book  of  ASTM  Standards,  part  31, 
Water,  American  Society  for  Testing  and  Ma¬ 
terials,  1916.  Race  Street.  Philadelphia.  Penn¬ 
sylvania  19103. 

[Footnote  4  corrected  by  47  FR 
10998,  March  12,  1982] 
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or  Method  • 404-A  and  404-B(4), 
Spectrophotometric,  Silver 
Diethyldithiocarbamale. 

(141.23(0(1)  corrected  by  47  FR  10998, 
March  12.  19821 

(2)  Barium— Method 1 200.1,  or 
Method* 301-A IV,  pp.  162-155,  Atomic 
Absorption — Direct  Aspiration:  or 
Method 1 208.2.  Atomic  Absorption 
Furnace  Technique. 

(3)  Cadmium  -  Method  1 213.1,  or 
Method 4  D-3557-78A  or  B,  or  Method  1 
301-A  □  or  HL  pp.  148-162,  Atomic 
Absorption — Direct  Aspiration:  or 
Method  1 213.2.  Atomic  Absorption 
Furnace  Technique. 

(141.23(0(3)  corrected  by  47  FR  10998, 
March  12,  1982] 

(4)  Chromium — Method  1 218.1,  or 
Method  4  D-1B87-77D,  or  Method  *301- 
A  □  or  HI,  pp.  148-152,  Atomic 
Absorption— Direct  Aspiration;  or 
Chromium— Method  *  213.2,  Atomic 
Absorption  Furnace  Technique. 

(5)  Lead — Method  1 239.1.  or  Method  4 
D-3559-78A  or  B,  or  Method  *  301-A  II 
or  m,  pp.  140-152,  Atomic  Absorption — 
Direct  Aspiration:  or  Method  1 239.2. 
Atomic  Absorption  Furnace  Technique. 

(6)  Mercury — Method  1 245.1,  or 
Method  4  D-3 223-79,  or  Method  *  301-A 
VL  pp.  160-159,  Manual  Cold  Vapor 
Technique;  or  Method  1 245.2. 

Automated  Cold  Vapor  Technique. 

(7)  Nitrate— Method  1 352.1,  or 
Method  4D-892-71.  or  Method  *419-D, 
pp.  427-429,  Colorimetric  Brucine;  or 
Method  *  353.3,  or  Method  4  D-3867-79B, 
or  Method  *419-C.  pp.  423-427, 
Spectrometric.  Cadmium  Reduction; 
Method  '  353.1,  Automated  Hydrazine 
Reduction;  or  Method  1 353.2.  or 
Method  4  D-3867-79A.  or  Method  *605, 
pp.  020-624,  Automated  Cadmium 
Reduction. 

(8)  Selenium — Method  '  270.2,  Atomic 
Absorption  Furnace  Technique:  or  Method  1 
270.3;  or  Method  *  1-1067-78,  pp.  237-239, 
or  Method  4D-3859-79,  or  Method  *  301- 
A  VII,  pp.  159-162.  Hydride 
Generation — Atomic  Absorption 
Spectrophotometry. 

(141.23(0(8)  corrected  by  47  FR  10998. 
March  12,  1982) 

(9)  Silver — Method  1 272.1,  or  Method  * 
301-A  11,  pp.  148-151,  Atomic  Absorp¬ 
tion — Direct  Aspiration;  or  Method 1 

272.2,  Atomic  Absorption  Furnace 
Technique. 

(141.23(0(9)  corrected  by  47  FR  10998, 
March  12.  1982] 

(10)  “Fluoride  —  Method'  340.1, 
Method*  414-A  and  414-C,  or  Method  4 
D-II79-72A,  Colorimetric  Method  with 
Preliminary  Distillation;  or  Method  1 

340.2.  Method*  414-B,  or  Method  4 
D-1I79-72B,  Potentiometric  Ion  Selec¬ 
tive  Electrode;  or  Method  ’  1-3325-78,  pp. 
365-367,  Colorimetric  Eriochrome  Cyan¬ 
ine  R  Method;  or  Meihod  1  340.3,  Meth¬ 
od  *  603,  Automated  Complexone  Method 

(Sec.  141 .23(1)  (10)1  52 
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(Alizarin  Fluoride  Blue),  pp.  614-616;  or 
Industrial  Method  #129-71W,  Fluoride  in 
Water  and  Wastewater.  Technicon  In¬ 
dustrial  Systems,  Tarrytown,  NY  10591, 
Dec.  1972;  or  Industrial  Method 
#380-7 5 WE,  Automated  Electrode  Meth¬ 
od,  Huoride  in  Water  and  Wastewater, 
Technicon  Industrial  Systems,  Tarrytown, 
NY.  February  1976." 

(141.23(0(10)  revised  by  45  FR  57342, 
August  27,  1980.  47  FR  10998,  March  12, 
19821  ' 

$  141.24  Organic  chemicals  other  than 
total  trihalomethanes,  sampling  and 
analytical  requirements. 

(a)  An  analysis  of  substances  for  the 
purpose  of  determining  compliance  with 
§  141.12(a)  and  §  141.12  (b)  shall  be  made 
as  follows: 

[141.24(a)  amended  by  44  FR  68641, 
November  29.  19791 

(1)  For  all  community  water  systems 
utilizing-surface  water  sources,  analyses 
shall  be  completed  within  one  year  fol¬ 
lowing  the  effective  date  of  this  part. 
Sampler  analyzed  shall  be  collected  dur¬ 
ing  the  period  of  the  year  designated  by 
the  State  as  the  period  when  contami¬ 
nation  by  pesticides  Is  most  likely  to 
occur.  These  analyses  shall  be  repeated 
at  Intervals  specified  by  the  State  but 
to  no  event  less  frequently  then  at  three 
year  Intervals. 

(2)  For  community  water  systems 
utilizing  only  ground  water  sources, 
analyses  shall  be  completed  by  those  sys¬ 
tems  specified  by  the  State. 

(3)  The  State  has  the  authority  to 
determine  compliance  or  initiate 
enforcement  action  based  upon 
analytical  results  and  other  information 
compiled  by  their  sanctioned 
representatives  and  agencies. 

1 1 4 1 .24(a)(3)  added  by  45  FR  57342.  A 
gust  27.  19801 

(b)  If  the  result  of  an  analysis  made 
pursuant  to  paragraph  (a)  of  this  section 
indicates  that  the  level  of  any  contami¬ 
nant  listed  in  §  141.24(a)  and  (b)  ex¬ 
ceeds  the  maximum  contaminant  level, 
the  supplier  of  water  shall  report  to  the 
State  within  7  days  and  initiate  three 
additional  analyses  within  one  month 

[141.24(b)  amended  by  44  FR  68641. 
November  29.  19791 

<c)  When  the  average  of  four  analyses 
made  pursuant  to  paragraph  <b)  of  this 
section,  rounded  Ur  the  same  number  of 
significant  figures  as  the  maximum  con¬ 
taminant  level  for  the  substance  in  ques¬ 
tion.  exceeds  the  maximum  contaminant 
level,  the' supplier  of  water  shall  report 
to  the  State  pursuant  to  1 141.31  and  give 
notice  to  the  public  pursuant  to  S  141.32. 
Monitoring  after  public  notification  shall 
be  at  a  frequency  designated  by  the  State 
and  shall  continue  "until  the  maximum 
contaminant  level  has  not  been  exceeded 
in  two  successive  samples  or  until  a 
monitoring  schedule  as  a  condition  to  a 
variance,  exemption  or  enforcement  ac¬ 
tion  shall  become  effective. 


(d)  For  the  Initial  analysis  required 
by  paragraph  (a)  (1)  and  (3)  of  this 
section,  data  for  surface  water  acquired 
within  one  year  prior  to  the  effective 
date  of  this  part  and  data  for  ground 
water  acquired  within  three  yean  prior 
to  the  effective  date  of  this  part  may  be 
substituted  at  the  discretion  of  the  State. 

{«)  Analysis  made  to  determine 
compliance  with  1 141.12(a)  shall  be 
made  in  accordance  with  “Methoda  for 
Organochlorine  Pesticides  and 
Chlorophenoxy  Acid  Herbicide*  in 
Drinking  Water  and  Raw  Source 
Water,"  available  from  ORD 
Publications,  CERI,  EPA,  Cincinnati, 

Ohio  46288;  or  “Organochlorine 
Pesticides  in  Water,"  Annual  Book  of 
ASTM  Standards,  part  31,  Water,  Meth¬ 
od  D-3086-79;  or  Method  509-A,  pp. 
555-565;’  or  Gas  Chromatographic 
Methods  for  Analysis  of  Organic  Sub¬ 
stances  in  Water, 1  USGS,  Book  5,  Chap¬ 
ter  A-3,  pp.  24-39. 

[141.24(e)  revised  by  45  FR  57342, 
August  27,  1980;  corrected  by  47  FR 
10998,  March  12,  1982] 

(f)  Analysis  made  to  determine 
compliance  with  S  141.12(b)  shall  be 
conducted  In  accordance  with  "Methoda 
for  Organochlorine  Pesticides  and 
Chlorophenoxy  Add  Herbtddes  In 
Drinking  Water  and  Raw  Source 
Water,"  available  from  ORD 
Publications.  CERI,  EPA.  Cincinnati. 

Ohio  46268;  or  "Chlorinated  Phenoxy 

Acid  Herbicides  in  water,”  Annual 
Book  of  ASTM  Standards,  part  31, 
Method  D-3478-79;  or  Method  509-B, 
pp.  565-569;’  or  Gas  Chromatographic 
Methods  for  Analysis  of  Organic  Sub¬ 
stances  in  Water,1  USGS.  Book  5, 
Chapter  A-3,  pp.  24-39. 

(141.24(0  revised  by  45  FR  57342, 
August  27,  1980;  corrected  by  FR 
10998,  March  12,  1982) 

g  141.25  Analytical  Methods  for  Radio¬ 
activity, 

(a)  The  methods  specified  in  Interim 
Radiochemical  Methodology  for  Drink¬ 
ing  Wafer,  Environmental  Monitoring 
and  Buppqrt  Laboratory,  EPA-6 00/4-75- 
008,  U8EPA,  Cincinnati,  Ohio  46268,  or 
those  listed  below,  are  to  be  used  to  de¬ 
termine  compliance  with  II  141.16  and 
141.16  (radioactivity'  except  in  cases 
where  alternative  methods  have  been  ap¬ 
proved  in  accordance  with  I  141.27. 


{Editor's  note:  For  text  of  footnotes  1-4. 
see  section  141. 23(f). I 

•Technique*  of  Weter— Resource*  Inveitigatlon 
of  the  United  Stale*  Geological  Survey.  Chapter  A- 
3.  Method*  for  Analyit*  of  Organic  Subiunce*  in 
Water."  Book  9. 1972.  Stock  *2401-1227  Available 
from  Superintendent  of  Document*.  U.S. 

Government  Printing  Office.  W**hlngton.  D  C. 

20402. 


(1)  Oroea  Alpha  and  Beta — Method 
302  "Oroas  Alpha  and  Beta  Radioactivity 
In  Water"  Standard  Method*  for  the  Ex¬ 
amination  of  Water  and  Wastewater. 
13th  Edition,  American  Public  Health 
Association.  New  York,  N.Y.,  1971. 

(2)  Total  Radium — Method  304  "Ra¬ 
dium  in  Water  by  Precipitation"  Ibid. 

(3)  Radium-228— Method  305  “Radi¬ 
um-226  by  Radon  in  Water"  Ibid. 

<4)  8tronUum-89,90  —  Method  303 
“Total  Strontium  and  StronUum-90  in 
Water”  Ibid. 

(5)  Tritium — Method  306  "Tritium  in 
Water"  Ibid. 

(6)  Cesium- 134  —  ASTM  D-2459 
“Gamma  Spectrometry  in  Water,"  187S 
Annual  Book  of  ASTM  Standard »,  Water 
and  Atmospheric  Analysis,  Part  31, 
American  Society  for  Testing  and  Mate¬ 
rials,  Philadelphia,  PA.  (1976). 

(7)  Uranium— ASTM  D-2907  “Micro- 
quantities  of  Uranium  in  Water  by 
Fluorometry,”  Ibid. 

0>)  When  the  identification  and  meas¬ 
urement  of  radionuclides  other  than 
those  listed  in  paragraph  (a)  is  required, 
the  following  references  are  to  be  used, 
except  in  cases  .where  alternative 
methods  have  been  Approved  in  accord¬ 
ance  with  I  141.27. 

(1)  Procedures  for  Radiochemical 
Analysis  of  Nuclear  Reactor  Aqueous  So¬ 
lutions,  H.  L.  Krieger  and  S.  Gold,  EPA- 
R4-73-014.  USEPA,  Cincinnati,  Ohio, 
May  1973. 

(2)  HASL  Procedure  Manual,  Edited 
by  John  H.  Harley.  HASL  300.  ERDA 
Health  and  Safety  Laboratory,  New 
York.  N.Y..  1973. 

(c)  For  the  purpose  of  monitoring 
radioactivity  concentrations  in  drinking 
water,  the  required  sensitivity  of  the 
radioanalysis  is  defined  in  terms  of  a  de¬ 
tection  limit.  The  detection  limit  shall 
be  that  concentration  which  can  be 
counted  with  a  precision  of  plus  or  minus 
100  percent  at  the  95  percent  confidence 
level  (1.96s  where  *  is  the  standard  de¬ 
flation  of  the  net  counting  rate  of  the 
sample) . 

(1)  To  determine  compliance  with 
I  141.15  (a)  the  detection  limit  shall  not 
exceed  1  pCi/1.  To  determine  compliance 
with  1 141.16(b)  the  detection  limit  shall 
not  exceed  3  pCi/1. 

(2)  To  determine  compliance  with 
1 141.16  the  detection  limits  shall  not  ex¬ 
ceed  the  concentrations  listed  in  Table  B. 


Tabie  B. — Detection  Limits  ro*  Mut-aui 
Beta  Pastici ,r.  and  Photon  Emittsso 


Radionuclide 

Tritium . 

Stronttum-89  _ 

Strontlum-80  .  - 

Iodine-131  . . 

Cesium- 134  . 

Oroea  beta . -- 

Other  radionuclides  . 


Detection  limn 

1,000  pct/l 

10  pCI/I 

3  pCl/1 
1  pCl/1 
10  pCl/1 

4  pCl/1. 

i.'io  of  the  applicable 
limit 


(d)  To  Judge  compliance  with  the 
maximum  contaminant  levels  listed  in 
sections  141.15  and  141.16.  averages  of 


8-4-82 


[Sec. 141.25(d)| 
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data  ahall  be  used  and  shall  be 
rounded  to  the  same  number  of  signif¬ 
icant  figures  as  the  maximum  contam¬ 
inant  level  for  the  substance  in  question. 

(e)  The  State  has  the  authority  to 
determine  compliance  or  initiate 
enforcement  action  based  upon 
analytical  results  or  other  information 
compiled  by  their  sanctioned 
representatives  and  agencies. 

(141.25(e)  added  by  45  FR  57342.  August 
27.  19801 


|  141.26  Monitoring  Frequency  for  Ra¬ 
dioactivity  in  Community  Water  Sys¬ 
tems. 

(a)  Monitoring  requirements  for  gross 
alpha  particle  activity,  nufium-226  and 
radlum-228. 

(1)  Initial  sampling  to  determine  com¬ 
pliance  with  i  141.15  shall  begin  within 
two  years  of  the  effective  date  of  these 
regulations  and  the  analysis  shall  be 
completed  within  three  years  of  the  effec¬ 
tive  date  of  these  regulations.  Compli¬ 
ance  shall  be  based  on  the  analysis  of 
an  annual  composite  of  four  consecutive 
quarterly  samples  or  the  average  of  the 
analyses  of  four  samples  obtained  at 
quarterly  intervals. 

<i)  A  gross  alpha  particle  activity 
measurement  may  be  substituted  for  the 
required  radium-226  and  radlum-228 
analysis  Provided,  That  the  measured 
gross  alpha  particle  activity  does  not  ex¬ 
ceed  5  pCl/1  at  a  confidence  level  of  95 
percent  (1.65»  where  <r  Is  the  standard 
deviation  of  the  net  counting  rate  of  the 
sample) .  In  localities  where  radlum-228 
may  be  present  In  drinking  water,  it  is 
recommended  that,  the  State  require 
radlum-228  and/or  radlum-228  analyses 
when  the  gross  alpha  particle  activity  ex¬ 
ceeds  2  pCl/1. 

(U)  When  the  gross  alpha  particle 
activity  exceeds  5  pCl/1,  the  same  or  an 
equivalent  sample  shall  be  analyzed  for 
radlum-228.  If  the  concentration  of 
radium-226  exceeds  3  pCl/1  the  same  or 
an  equivalent  sample  shall  be  analyzed 
for  radlum-228. 

(2)  For  the  Initial  analysis  required  by 
paragraph  (a)  <11 ,  data  acquired  within 
one  year  prior  to  the  effective  date  of  this 
part  may  be  substituted  at  the  discretion 
of  the  State. 

<3)  Suppliers  of  water  shall  monitor  at 
least  once  every  four  years  following  the 
procedure  required  by  paragraph  (a)  (1). 
At  the  discretion  of  the  State,  when  an 
annual  record  taken  In  conformance  with 
paragraph  (aXl)  has  established  that 
the  average  annual  concentration  is  less 
than  half  the  maximum  contaminant 
levels  established  by  1 141.15,  analysis  of 
a  single  sample  may  be  substituted  for 
the  quarterly  sampling  procedure  re¬ 
quired  by  paragraph  (a)(1). 

(1)  More  frequent  monitoring  shall  be 
conducted  when  ordered  by  the  State  in 
the  vicinity  of  mining  or  other  operations 
which  may  contribute  alpha  particle 
radioactivity  to  either  surface  or  ground 
water  sources  of  drinking  water. 


(11)  A  supplier  of  water  shall  monitor 
In  conformance  with  paragraph  (a>  (1> 
within  one  year  of  the  Introduction  of  a 
new  water  source  for  a  community  water 
system.  More  frequent  monitoring  shall 
bo  conducted  when  ordered  by  the  State 
in  the  event  of  possible  contamination  or 
when  changes  In  the  distribution  system 
or  treatment  processing  occur  which  may 
Increase  the  concentration  of  radio¬ 
activity  in  finished  water. 

(iii)  A  community  water  system  using 
two  or  more  sources  having  different  con¬ 
centrations  of  radioactivity  shall  monitor 
source  water,  in  addition  to  water  from 
a  free-flowing  tap.  when  'rdered  by  the 
State. 

(iv)  Monitoring  for  compliance  with 
$  141.15  after  the  initial  period  need  not 
include  radium-228  except  when  required 
by  the  State.  Provided.  That  the  average 
annual  concentration  of  radium-228  has 
been  assayed  at  least  once  using  the 
quarterly  sampling  procedure  required  by 
paragraph  (a)(1). 

<v>  Suppliers  of  water  shall  conduct 
annual  monitoring  of  any  community 
water  system  In  which  the  radlum-226 
concentration  exceeds  3  pCi/l,  when  or¬ 
dered  by  the  State. 

(4>  If  the  average  annual  maximum 
contaminant  level  for  gross  alpha  parti¬ 
cle  activity  or  total  radium  as  set  forth 
in  i  141.15  Is  exceeded,  the  supplier  of  a 
community  watef  system  shall  give  no¬ 
tice  to  the  Bttte  pursuant  to  S  141.31  and 
notify  the  public  as  required  by  i  141.32. 
Monitoring  at  quarterly  Intervals  shall 
be  continued  until  the  annual  average 
concentration  no  longer  exceeds  the 
maximum  contaminant  level  or  until  a 
monitoring  schedule  as  a  condition  to  a 
variance,  exemption  or  enforcement  ac¬ 
tion  shall  become  effective. 

(b)  Monitoring  requirements  for  man¬ 
made  radioactivity  In  community  water 
systems. 

(1)  Within  two  years  of  the  effective 
date  of  this  part,  systems  using  surface 
water  sources  and  serving  more  than 
100.000  persons  and  such  other  com¬ 
munity  water  systems  as  are  designated 
by  the  State  shall  be  monitored  for  com¬ 
pliance  with  1 141.16  by  analysis  of  a 
composite  of  four  consecutive  quarterly 
samples  or  analysis  of  four  quarterly 
samples.  Compliance  with  5  141.16  may 
be  assumed  without  further  analysis  If 
the  average  annual  concentration  of 
gross  beta  particle  activity  is  less  than 
50  pCl/1  and  if  the  average  annual  con¬ 
centrations  of  tritium  and  strontlum-90 
are  less  than  those  listed  In  Table  A,  Pro¬ 
vided,  That  if  both  radionuclides  are 
present  the  sum  of  their  annual  dose 
equivalents  to  bone  marrow  shall  not  ex¬ 
ceed  4  m 111 ir em/year. 

(1)  If  the  gross  beta  particle  activity 
exceeds  50  pCl/1,  an  analysis  of  the  sam¬ 
ple  must  be  performed  to  identify  the 
major  radioactive  constituents  present 
and  the  appropriate  organ  and  total  body 
doses  shall  be  calculated  to  determine 
compliance  with  { 141.16. 

(U)  Suppliers  of  water  shall  conduct 
additional  monitoring,  as  ordered  by  the 
State,  to  determine  the  concentration  of 


man-made  radioactivity  In  principal  wa¬ 
tersheds  designated  by  the  State. 

(Ill)  At  the  discretion  of  the  State, 
suppliers  of  water  utilizing  only  ground 
waters  may  be  required  to  monitor  for 
man-made  radioactivity. 

(2)  For  the  initial  analysis  required 
by  paragraph  (b)(1)  data  acquired 
within  one  year  prior  to  the  effective  date 
of  this  part  may  be  substituted  at  the 
discretion  of  the  State. 

(3>  After  the  Initial  analysis  required 
by  paragraph  (b)(1)  suppliers  of  water 
shall  monitor  at  least  every  four  years 
following  the  procedure  given  in  para¬ 
graph  (b> (1>. 

(4)  Within  two  years  of  the  effective 
date  of  these  regulations  the  supplier 
of  any  community  water  system  desig¬ 
nated  by  the  State  as  utilizing  waters 
contaminated  by  effluents  from  nuclear 
facillties  shall  initiate  quarterly  moni¬ 
toring  for  gross  beta  particle  and  iodine- 
131  radioactivity  and  annual  monitoring 
for  strontlum-80  and  tritium. 

(i)  Quarterly  monitoring  for  gross  beta 
particle  activity  shall  be  based  on  the 
analysis  of  monthly  samples  or  the  ana¬ 
lysis  of  a  composite  of  three  monthly 
samples.  Tire  former  Is  recommended. 
If  the  gross  beta  particle  activity  in  a 
sample  exceeds  15  pCi.-l.  the  same  or  an 
equivalent  sample  shall  be  analyzed  for 
strontlum-89  and  cesium-134.  If  the  gross 
beta  particle  activity  exceeds  50  pCl/1. 
an  analysis  of  the  sample  must  be  per¬ 
formed  to  identify  the  major  radioactive 
constituents  present  and  the  appropriate 
organ  and  total  body  doses  shall  be  cal¬ 
culated  to  determine  compliance  with 
§  141.16 

(ii)  For  iodine-131,  a  composite  of 
five  consecutive  daily  samples  shall  be 
analyzed  once  each  quarter.  As  ordered 
by  the  State,  more  frequent  monitoring 
shall  be  conducted  when  lodine-131  is 
identified  in  the  finished  water. 

(iii*  Annual  monitoring  for  stron¬ 
tlum-90  and  tritium  shall  be  conducted 
by  means  of  the  analysis  of  a  composite 
of  four  consecutive  quarterly  samples  or 
analysis  of  four  quarterly  samples.  The 
latter  procedure  is  recommended. 

(Ivt  n>e  State  may  allow  the  substi¬ 
tution  of  environmental  surveillance 
data  taken  in  conjunction  with  a  nuclear 
facility  for  direct  monitoring  of  man¬ 
made  radioactivity  by  the  supplier  of 
water  where  the  State  determines  such 
data  Is  applicable  to  a  particular  com¬ 
munity  water  system. 

(5)  If  the  average  annual  maximum 
contaminant  level  for  man-made  radio¬ 
activity  set  forth  in  §  141.16  is  exceeded, 
the  operator  of  a  community  water  sys¬ 
tem  shall  give  notice  to  the  State  pur¬ 
suant  to  5  141.31  and  to  the  public  as  re¬ 
quired  by  $  141.32.  Monitoring  at 
monthly  intervals  shall  be  continued  un¬ 
til  the  concentration  no  longer  exceeds 
the  maximum  contaminant  level  or  until 
a  monitoring  schedule  as  a  condition  to 
a  variance,  exemption  or  enforcement 
action  shall  become  effective. 
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§  141.27  Alternative  analytical  tech¬ 
niques. 

(a)  With  the  written  permission  of  the 
State,  concurred  in  by  the  Administrator 
of  the  U.S.  EPA,  an  alternate  analytical 
technique  may  be  employed.  An 
alternate  technique  shall  be  accepted 
only  if  it  is  substantially  equivalent  to 
the  prescribed  test  in  both  precision  and 
accuracy  as  it  relates  to  the 
determination  of  compliance  with  any 
MCL.  The  use  of  the  alternate  analytical 
technique  shall  not  decrease  the 
frequency  of  monitoring  required  by  this 
part 


$  141.28  Approved  laboratories. 

(a)  For  the  purpose  of  determining 
compliance  with  {  141.21  through 
§141.27,  §§141.41  and  141.42  samples 
may  be  considered  only  if  they  have  been 
analyzed  by  a  laboratory  approved  by  the 
State  except  that  measurements  for  turbi¬ 
dity,  free  chlorine  residual,  temperature 
and  pH  may  be  performed  by  any  person 
acceptable  to  the  State. 

(141.28(a)  corrected  by  47  FR  10998, 
March  12.  1982] 

(b)  Nothing  in  this  Part  shall  be 
construed  to  preclude  the  State  or  any 
duly  designated  representative  of  the 
State  from  taking  samples  or  from  using 
the  results  from  such  samples  to 
determine  compliance  by  a  supplier  of 
water  with  the  applicable  requirements 
of  this  Part 


§  141.29  Monitoring  of  consecutive  pub¬ 
lic  water  systems. 

When  a  public  water  system  supplies 
water  to  one  or  more  other  public  water 
systems,  the  State  may  modify  the  moni¬ 
toring  requirements  imposed  by  this 
part  to  the  extent  that  the  interconnec¬ 
tion  of  the  systems  jusifies  treating  them 
as  a  single  system  for  monitoring  pur¬ 
poses.  Any  modified  monitoring  shall  be 
conducted  pursuant  to  a  schedule  speci¬ 
fied  by  the  State  and  concurred  in  by  the 
Administrator  of  the  U  S.  Environmental 
Protection  Agency. 

§  141.30  Total  trihalomethanes  sampl¬ 
ing,  analytical  and  other  require¬ 
ments. 


(a)  Community  water  system  which 
serve  a  population  of  10,000  or  more 
individuals  and  which  add  a 
disinfectant  (oxidant)  to  the  water  in 
any  part  of  the  drinking  water  treatment 
process  shall  analyze  for  total 
trihalomethanes  in  accordance  with  this 
section.  For  systems  serving  75,000  or 
more  individuals,  sampling  and  analyses 
shall  begin  not  later  than  1  year  after  the 
date  of  promulgation  of  this  regulation. 


For  systems  serving  10,000  to  74,999 
individuals,  sampling  and  analyses  shall 
begin  not  later  than  3  years  after  the 
date  of  promulgation  of  this  regulation. 
For  the  purpose  of  this  section,  the 
minimum  number  of  samples  required  to 
be  taken  by  the  system  shall  be  based 
on  the  number  of  treatment  plants  used 
by  the  system,  except  that  multiple 
wells  drawing  raw  water  from  a  single 
aquifer  may,  with  the  State  approval,  be 
considered  one  treatment  plant  for 
determining  the  minimum  number  of 
samples.  All  samples  taken  within  an 
established  frequency  shall  be  collected 
within  a  24-hour  period. 

(b)(1)  For  all  community  water 
systems  utilizing  surface  water  sources 
in  whole  or  in  pari,  and  for  all 
community  water  systems  utilizing  only 
ground  water  sources  that  have  not  been 
determined  by  the  State  to  qualify  for 
the  monitoring  requirements  of 
paragraph  (c)  of  this  section,  analyses 
for  total  trihalomethanes  shall  be 
performed  at  quarterly  intervals  on  at 
least  four  water  samples  for  each 
treatment  plant  used  by  the  system.  At 
least  25  percent  of  the  samples  shall  be 
taken  at  locations  within  the 
distribution  system  reflecting  the 
maximum  residence  time  of  the  water  in 
the  system.  The  remaining  75  percent 
shall  be  taken  at  representative 
locations  in  the  distribution  system, 
taking  into  account  number  of  persons 
served,  different  sources  of  water  and 
different  treatment  methods  employed. 
The  results  of  all  analyses  per  quarter 
shall  be  arithmetically  averaged  and 
reported  to  the  State  within  30  days  of 
the  system's  receipt  of  such  results. 
Results  shall  also  be  reported  to  EPA 
until  such  monitoring  requirements  have 
been  adopted  by  the  State.  All  samples 
collected  shall  be  used  in  the 
computation  of  the  average,  unless  the 
analytical  results  are  invalidated  for 
technical  reasons.  Sampling  and 
analyses  shall  be  conducted  in 
accordance  wi»h  the  methods  listed  in 
paragraph  (e)  c  ’  this  section. 

(2)  Upon  the  written  request  of  a 
community  water  system,  the  monitoring 
frequency  required  by  paragraph  (b)(1) 
of  this  section  may  be  reduced  by  the 
State  to  a  minimum  of  one  sample 
analyzed  for  TTHMs  per  quarter  taken 
at  a  point  in  the  distribution  system 
reflecting  the  maximum  residence  time 
of  the  water  in  the  system,  upon  a 
written  determination  by  the  State  that 
the  data  from  at  least  1  year  of 
monitoring  in  accordance  with 
paragraph  (b)(1)  of  this  section  and  local 
conditions  demonstrate  that  total 
trihalomethane  concentrations  will  be 
consistently  below  the  maximum 
contaminant  level. 


s-ass 

132:0109 


(3)  If  at  any  time  during  which  the 
reduced  monitoring  frequency 
prescribed  under  this  paragraph  applies, 
the  results  from  any  analysis  exceed 
0.10  mg/1  of  TTHMs  and  such  results  are 
confirmed  by  at  least  one  check  sample 
taken  promptly  after  such  results  are 
received,  or  if  the  system  makes  any 
significant  change  to  its  source  of  water 
or  treatment  program,  the  system  shall 
imihediately  begin  monitoring  in 
accordance  with  the  requirements  of 
paragraph  (b)(1)  of  this  section,  which 
monitoring  shall  continue  for  at  least  1 
year  before  the  frequency  may  be 
reduced  again.  At  the  option  of  the 
State,  a  system’s  monitoring  frequency 
may  and  should  be  increased  above  the 
minimum  in  those  caseB  where  it  is 
necessary  to  detect  variations  of  TTHM 
levels  within  the  distribution  system. 

(c)(1)  Upon  written  request  to  the 
State,  a  community  water  system 
utilizing  only  ground  water  sources  may 
seek  to  have  the  monitoring  frequency 
required  by  subparagraph  (1)  of 
paragraph  (b)  of  this  section  reduced  to 
a  minimum  of  one  sample  for  maximum 
TTHM  potential  per  year  for  each 
treatment  plant  used  by  the  system 
taken  at  a  point  in  the  distribution 
system  reflecting  maximum  residence 
time  of  the  water  in  the  system.  The 
system  shall  submit  to  the  State  the 
results  of  at  least  one  sample  analyzed 
for  maximum  TTHM  potential  for  each 
treatment  plant  used  by  the  system 
taken  at  a  point  in  the  distribution 
system  reflecting  the  maximum 
residence  time  of  the  water  in  the 
system.  The  system's  monitoring 
frequency  may  only  be  reduced  upon  a 
written  determination  by  the  State  that, 
based  upon  the  data  submitted  by  the 
system,  the  system  has  a  maximum 
TTHM  potential  of  less  than  0.10  mg/1 
and  that,  based  upon  an  assessment  of 
the  local  conditions  of  the  system,  the 
system  is  not  likely  to  approach  or 
exceed  the  maximum  contaminant  level 
for  total  TTHMs.  The  results  of  all 
analyses  shall  be  reported  to  the  State 
within  30  days  of  the  system’s  receipt  of 
such  results.  Results  shall  also  be 
reported  to  EPA  until  such  monitoring 
requirements  have  been  adopted  by  the 
State.  All  samples  collected  shall  be 
used  for  determining  whether  the  system 
must  comply  with  the  monitoring 
requirements  of  paragraph  (b)  of  this 
section,  unless  the  analytical  results  are 
invalidated  for  technical  reasons. 
Sampling  and  analyses  shall  be 
conducted  in  accordance  with  the 
methods  listed  in  paragraph  (e)  of  this 
section. 

(2)  If  at  any  time  during  which  the 
reduced  monitoring  frequency 
prescribed  under  paragraph  (c)(1)  of  this 


Published  by  THE  BUREAU  OF  NATIONAL  AFFAIRS  INC.,  Washington.  O.C.  20037 

T2r) 


(Sec.  141.30(c)(2)! 


•&.  f, 


Sv  ^ 


y 

V_*i 


V-  'f 


-V-V-  /•  A-V.V 


•.  %■  %-  \ 
»  f  _■»  ■  *« 


P& 


■action  applies,  the  results  from  any 
analysis  taken  by  tha  system  for 
maximum  TTHM  potential  are  equal  to 
or  greater  than  0.10  mg/l,  and  such 
results  are  confirmed  by  at  least  one 
check  sample  taken  promptly  after  such 
results  are  received,  the  system  shall 
immediately  begin  monitoring  in 
accordance  with  the  requirements  of 
paragraph  (b)  of  this  section  and  such 
monitoring  shall  continue  for  at  least 
one  year  before  the  frequency  may  be 
reduced  again.  In  the  event  of  any 
significant  change  to  the  system's  raw 
water  or  treatment  program,  the  system 
shall  immediately  analyze  an  additional 
sample  for  maximum  TTHM  potential 
taken  at  a  point  in  the  distribution 
system  reflecting  maximum  residence 
time  of  the  water  in  the  system  for  the 
purpose  of  determining  whether  the 
system  must  comply  with  the  monitoring 
requirements  of  paragraph  (b)  of  this 
section.  At  the  option  of  the  State, 
monitoring  frequencies  may  and  should 
be  increased  above  the  minimum  in 
those  cases  where  this  is  necessary  to 
detect  variation  of  TTHM  levels  within 
the  distribution  system. 

(d)  Compliance  with  §  141.12(c)  shall 
be  determined  based  on  a  running 
annual  average  of  quarterly  samples 
collected  by  the  system  as  prescribed  in 
subparagraphs  (1)  or  (2)  of  paragraph  (b) 
of  this  section.  If  the  average  of  samples 
covering  any  12  month  period  exceeds 
the  Maximum  Contaminant  Level,  the 
supplier  of  water  shall  report  to  the 
State  pursuant  to  §  141.31  and  notify  the 
public  pursuant  to  S  141.32.  Monitoring 
after  public  notification  shall  be  at  a 
frequency  designated  by  the  State  and 
shall  continue  until  a  monitoring 
schedule  as  a  condition  to  a  variance, 
exemption  or  enforcement  action  shall 
become  effective. 

(e)  Sampling  and  analyses  made 
pursuant  to  this  section  shall  be 
conducted  by  one  of  the  following  EPA 
approved  methods: 

(1)  "The  Analysis  of  Trihalomethanes 
in  Drinking  Waters  by  the  Purge  and 
Trap  Method,”  Method  501.1,  EMSL, 

EPA  Cincinnati.  Ohio. 

(2)  “The  Analysis  of  Trihalomethanes 
in  Drinking  Water  by  Liquid/Liquid 
Extraction/’Method  501.2.  EMSL,  EPA 
Cincinnati.  Ohio. 


Samples  for  TTHM  shall  be 
dechlorinated  upon  collection  to  prevent 
further  production  of  Trihalomethanes, 
according  to  the  procedures  described  in 
the  above  two  methods.  Samples  for 
maximum  TTHM  potential  should  not  be 
dechlorinated,  and  should  be  held  for 
seven  days  at  25s  C  or  above  prior  to 
analysis,  according  to  the  procedures 
described  in  the  above  two  methods. 

(f)  Before  a  community  water  system 
makes  any  significant  modifications  to 
its  existing  treatment  process  for  the 
purposes  of  achieving  compliance  with 
§  141.12(c),  such  system  must  submit 
and  obtain  State  approval  of  a  detailed 
plan  setting  forth  its  proposed 
modification  and  those  safeguards  that 
it  will  implement  to  ensure  that  the 
bacteriological  quality  of  the  drinking 
water  served  by  such  system  will  not  be 
adversely  affected  by  such  modification. 
Each  system  shall  comply  with  the 
provisions  set  forth  in  the  State- 
approved  plan.  At  a  minimum,  A  State 
approved  plan  shall  require  the  system 
modifying  its  disinfection  practice  to: 

(1)  Evaluate  the  water  system  for 
sanitary  defects  and  evaluate  the  source 
water  for  biological  quality; 

(2)  Evaluate  its  existing  treatment 
practices  and  consider  improvements 
that  will  minimize  disinfectant  demand 
and  optimize  finished  water  quality 
throughout  the  distribution  system; 

(3)  Provide  baseline  water  quality 
survey  data  of  the  distribution  system. 
Such  data  should  include  the  results 
from  monitoring  for  coliform  and  fecal 
coliform  bacteria,  fecal  streptococci, 
standard  plate  counts  at  35*  C  and  20*  C, 
phosphate,  ammonia  nitrogen  and  total 
organic  carbon.  Virus  studies  should  be 
required  where  source  waters  are 
heavily  contaminated  with  sewage 
effluent; 

(4)  Conduct  additional  monitoring  to 
assure  continued  maintenance  of 
optimal  biological  quality  in  finished 
water,  for  example,  when  chloramines 
are  introduced  as  disinfectants  or  when 
pre-chlorination  is  being  discontinued. 
Additional  monitoring  should  also  be 
required  by  the  State  for  chlorate, 
chlorite  and  chlorine  dioxide  when 
chlorine  dioxide  is  used.  Standard 
plate  count  analyses  should  also  be 
required  by  the  State  as  appropriate 
before  and  after  any  modifications; 

(5)  Consider  inclusion  in  the  plan 

of  provisions  to  maintain  an  active  dis¬ 
infectant  residual  throughout  the 
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distribution  system  at  all  times  during 
and  after  the  modification. 

Appendix  A— Summary  op  Public  Com¬ 
ments  and  EPA  Responses  on  Pro¬ 
posed  Amendments  to  the  National 
Interim  Primary  Drinking  Water 
Regulations  for  Control  or  Triha¬ 
lomethanes  in  Drinking  Water 

[Omitted] 

Appendix  B— Summary  or  Major 
Comments  (for  responses,  see 
Appendix  A) 

[Omitted] 

[Editor's  note:  Appendices  A  and  B  were 
comments  published  in  the  Federal  Regis¬ 
ter  on  November  29,  1979  (44  FR 
68642).] 

Appendix  C— Analysis  of 
Trihalomethanes 

Part  I:  The  Analysis  of  Trihalomethanes 
in  Drinkinc  Water  by  the  Purge  and 
Trap  Method 

1.  Scope 

1.1  This  method  (1)  is  applicable  in  the 

determination  of  four  trihalomethanes.  I.e. 
chloroform.  dichlorobromomethane. 

dibromochlorome thane,  and  bromoform  in 
finished  drinking  water,  raw  source  water, 
or  drinking  water  in  any  stage  of  treatment. 
The  concentration  of  these  four  compounds 
is  totaled  to  determine  total  trihalometh¬ 
anes  (TTHM). 

1.2  For  compounds  other  than  the  above- 
mentioned  trihalomethanes.  or  for  other 
sample  sources,  the  analyst  must  demon¬ 
strate  the  usefulness  of  the  method  by  col¬ 
lecting  precision  and  accuracy  data  on 
actual  samples  as  described  (2). 

1.3  Although  the  actual  detection  limits 
are  highly  dependent  upon  the  gas  chroma¬ 
tographic  column  and  detector  employed, 
the  method  can  be  used  over  a  concentra¬ 
tion  range  of  approximately  0.5  to  1500  mi- 
crograms  per  liter. 

1.4  Well  in  excess  of  100  different  water 
supplies  have  been  analyzed  using  this 
method.  Supplementary  analyses  using  gas 
chromatography  mass  spectrometry  (GC- 
MS)  have  shown  that  there  is  no  evidence  of 
interference  in  the  determination  of  trihalo¬ 
methanes  (3).  For  this  reason,  it  is  not  nec¬ 
essary  to  analyze  the  raw  source  water  as  is 
required  with  the  Liquid/Liquid  Extraction 
Method  (4i. 

2.  Summary 

2.2  Trihalomethanes  are  extracted  by  an 
inert  gas  which  is  bubbled  through  the 
aqueous  sample.  The  trihalomethanes. 
along  with  other  organic  constituents  which 
exhibit  low  water  solubility  and  a  vapor 
pressure  significantly  greater  than  water, 
are  efficiently  transferred  from  the  aqueous 
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phase  to  the  gaseous  phase.  These  com¬ 
pounds  are  swept  from  the  purging  device 
and  are  trapped  In  a  short  column  contain¬ 
ing  a  suitable  sorbent.  After  a  predeter¬ 
mined  period  of  time,  the  trapped  compo¬ 
nents  are  thermally  desorbed  and  back- 
flushed  onto  the  head  of  a  gas  chromatogra¬ 
phic  column  and  separated  under  pro¬ 
grammed  conditions.  Measurement  is  ac¬ 
complished  with  a  halogen  specific  detector 
such  as  electrolytic  conductivity  or  micro- 
coulometric  titration. 

2.3  Confirmatory  analyses  are  performed 
using  dissimilar  columns,  or  by  mass  spec¬ 
trometry  (5). 

2.4  Aqueous  standards  and  unknowns  are 
extracted  and  analyzed  under  identical  con¬ 
ditions  in  order  to  compensate  for  extrac¬ 
tion  losses. 

2.5  The  total  analysis  time,  assuming  the 
absence  of  other  organohalides.  is  approxi¬ 
mately  35  minutes  per  sample. 

3.  Interferences 

3.1  Impurities  contained  in  the  purge  gas 
and  organic  compounds  outgasing  from  the 
plumbing  ahead  of  the  trap  usually  account 
for  the  majority  of  contamination  problems. 
The  presence  of  such  inteferences  are  easily 
monitored  as  a  part  of  the  quality  control 
program.  Sample  blanks  are  normally  run 
between  each  set  of  samples.  When  a  posi¬ 
tive  inhaiomethane  response  is  noted  in  the 
sample  blank,  the  analyst  should  analyze  a 
method  blank.  Method  blanks  are  run  by 
charging  the  purging  device  with  organic- 
free  water  and  analyzing  in  the  normal 
manner. 

If  any  trihalomethane  is  noted  in  the 
method  blank  in  excess  of  0.4  pg/1.  the  ana¬ 
lyst  should  change  the  purge  gas  source  and 
regenerate  the  molecular  sieve  purge  gas 
filter.  Subtracting  the  blank  values  is  not 
recommended.  The  use  of  non-TFE  plastic 
tubing.  non-TFE  thread  sealants,  or  flow 
controllers  with  rubber  components  should 
be  avoided  since  such  materials  generally 
out-gas  organic  compounds  which  will  be 
concentrated  in  the  trap  during  the  purge 
operation.  Such  out-gasing  problems  are 
common  whenever  new  equipment  is  put 
into  service:  as  time  progresses,  minor  out- 
gasine  problems  generally  cure  themselves. 

3.2  Several  instances  oi  accidental 
sample  contamination  have  been  noted  and 
attributed  to  diffusion  of  volatile  organics 
through  the  septum  seal  and  into  the 
sample  during  shipment  and  storage.  The 
sample  blank  is  used  as  a  monitor  for  this 
problem. 

3.3  For  compounds  that  are  not  efficient¬ 
ly  purged,  such  as  bromoform,  small  vari¬ 
ations  in  sample  volume,  purge  time,  purge 
flow  rate,  or  purge  temperature  can  affect 
the  analytical  result.  Therefore,  samples 
and  standards  must  be  analyzed  under  iden¬ 
tical  conditions. 

3.4  Cross-contamination  can  occur  when¬ 
ever  high-level  and  low-level  samples  are  se¬ 
quentially  analyzed.  To  reduce  this  likeli¬ 
hood.  the  purging  device  and  sample  syringe 
should  be  rinsed  twice  between  samples 
with  organic-free  water.  Whenever  an  un¬ 
usually  concentrated  sample  is  encountered, 
it  is  highly  recommended  that  it  be  followed 


by  a  sample  blank  analysis  to  ensu-e  that 
sample  cross  contamination  does  not  occur. 
For  samples  containing  large  amounts  of 
water  soluble  materials,  it  may  be  necessary 
to  wash  out  the  purging  device  with  a  soap 
solution,  rinse  with  distilled  water,  and  then 
dry  in  a  105*C  oven  between  analyses. 

3.5  Qualitative  mlsldenttflcations  are  a 
problem  in  using  gas  chromatographic  anal¬ 
ysis.  Whenever  samples  whose  qualitative 
nature  is  unknown  are  analyzed,  the  follow¬ 
ing  precautionary  measures  should  be  incor¬ 
porated  into  the  analysis. 

3.5.1  Perform  duplicate  analyses  using 
the  two  recommended  columns  (4.2.1  and 
4.2.2)  which  provide  different  retention 
order  and  retention  times  for  the  trlhalo- 
methanes  and  other  organohalides. 

3.5.2  Whenever  possible,  use  OC/MS 
techniques  which  provide  unequivocal  quali¬ 
tative  identifications  (5). 

4.  Apparatus 

4.1  The  purge  and  trap  equipment  con¬ 
sists  of  three  separate  pieces  of  apparatus: 
the  purging  device,  trap,  and  desorber.  Con¬ 
struction  details  for  a  purging  device  and  an 
easily  automated  trap-desorber  hybrid 
which  has  proven  to  be  exceptionally  effi¬ 
cient  and  reproducible  are  shown  in  Figures 
1  through  4  and  described  In  4.1.1.  through 
4.1.3.  An  earlier  acceptable  version  of  the 
above-mentioned  equipment  is  described  in 
(1). 

4.1.1  Purging  Device— Construction  de¬ 
tails  are  given  in  Figure  1  for  an  all-glass  5 
ml  purging  device.  The  glass  frit  Installed  at 
the  base  of  the  sample  chamber  allows 
finely  divided  gas  bubbles  to  pass  through 
the  sample  while  the  sample  is  restrained 
above  the  frit.  Gaseous  volumes  above  the 
sample  are  kept  to  a  minimum  to  eliminate 
dead  volume  effects,  yet  allowing  sufficient 
space  for  most  foams  to  disperse.  The  inlet 
and  exit  ports  are  constructed  from  heavy- 
walled  '.-4-inch  glass  tubing  so  that  leak-free 
removable  connections  can  be  made  using 
"finger-tight"  compression  fittings  contain¬ 
ing  Teflon  ferrules  The  removable  foam 
trap  is  used  to  control  samples  that  foam. 

4.1.2  Trapping  Device— The  trap  (Figure 
2'  is  a  short  gas  chromatographic  column 
which  at  <  35  C  retards  the  flow  of  the 
compounds  of  interest  while  venting  the 
purge  gas  and.  depending  on  which  sorbent 
is  used,  much  of  the  water  vapor.  The  trap 
should  be  constructed  with  a  low  thermal 
mass  so  that  it  can  be  heated  to  180"  C  in 
less  than  1  minute  for  efficient  desorption, 
then  rapidly  cooled  to  room  temperature  for 
recycling.  Variations  in  the  trap  ID.  wall 
thickness,  sorbents,  sorbent  packing  order, 
and  sorbent  mass  could  adversely  affect  the 
trapping  and  desorption  efficiencies  for 
compounds  discussed  in  this  text  For  this 
reason,  it  is  important  to  faithfully  repro¬ 
duce  the  trap  configurations  recommended 
in  Figure  2.  Traps  containing  Tenax  only,  or 
combinations  of  Tenax  and  other  sorbents 
are  acceptable  for  this  analysis. 

4.1.3  Desorber  assembly— Details  for  the 
desorber  are  shown  in  Figures  3.  and  4. 
With  the  6-port  valve  in  the  Purge  Sorb  po¬ 
sition  (Figure  3).  the  effluent  from  the 
purging  device  passes  through  the  trap 


where  the  Dow  rate  of  the  organics  is  * VL 
larded.  The  GC  carrier  gas  also  paskfeff 
through  the  8-port  valve  and  Is  relumed  to 
the  GC.  With  the  6-port  valve  In  the  Puree- 
Sorb  position,  the  operation  of  the  GC  it 
no  way  impaired:  therefore,  routine  Hq/^ 
injection  analyses  can  be  performed  using 
the  gas  chromatograph.  After  the  ample 
has  been  purged,  the  6-port  valve  Is  turned, 
to  the  desorb  position  (Figure  4).  In  cX\ 
configuration  the  trap  is  coupled  in  aef/k 
with  the  gas  chromatographic  column 
lowing  the  carrier  gas  to  backflush  the 
trapped  materials  into  the  analytical^ 
column.  Just  as  the  valve  is  actuated,  fw*e 
power  is  turned  on  to  the  resistance  sr.y 
wrapped  around  the  trap.  The  power  is 
plied  by  an  electronic  temperature  control¬ 
ler.  Using  this  device,  the  trap  is  rapidly 
heated  to  180*  C  and  then  maintained^." 
180‘  C  with  minimal  temperature  overshcV." 
The  trapped  compounds  are  released  a'lCx 
"plug"  to  the  gas  chromatograph.  Normally, 
packed  columns  with  theoretical  efficiencies 
near  500  plates/foot  under  programme 
temperature  conditions  can  accept  srji< 
desorb  injections  without  altering  peak  (uJ? 
ometry.  Substituting  a  non -controlled  power 
supply,  such  as  a  manually-operated  vari¬ 
able  transformer,  will  provide  nonreprodx jt> 
tible  retention  times  and  poor  quantita^fo 
data  unless  Injection  Procedure  (8.9.2) 
used. 

4.1.4  Several  Purge  and  Trap  Devices  are 
now  commercially  available.  It  is  recr.~~  , 
mended  that  the  following  be  taken  i:Vk 
consideration  if  a  unit  is  to  be  purcha*ed:\kj 

a.  Be  sure  that  the  unit  is  completely  cdih- 

patlble  with  the  gas  chromatograph  to  be 
used  for  the  analysis.  .  . 

b.  Use  a  5-ml  purging  device  similar* 
that  shown  in  Figure  1. 

c.  Be  sure  the  Tenax  portion  of  the  tSp 

meets  or  exceeds  the  dimensions  shown  in 
Figure  2.  , 

d.  With  the  exception  of  sample  introcKV/? 
tion.  select  a  unit  that  has  as  many  of 
purge  trap  functions  automated  as  possible!' 

4.2  Gas  chromatograph— The  chromato¬ 
graph  must  be  temperature  programme1’10 
and  equipped  with  a  halide  specific  detecwjir 

4.2.1  Column  I  is  an  unusually  efficijOv" 
column  which  provides  outstanding  separa¬ 
tions  for  a  wide  variety  of  organic  com¬ 
pounds.  Because  of  its  ability  to  resolve  Jfk 
halomethanes  from  other  organochlotv*"". 
compounds,  column  1  should  be  used  as 
primary  analytical  column  (see  Table  1  'ior 
retention  data  using  this  column). 

4.2. 1 .1  Column  I  parameters:  Dim,'.-, 
sions— 8  feet  long  x  0.1  inch  ID  stain). 
steel  or  glass  tubing.  Packing— 1%  SP-l’v. 
on  Carbopaek-B  (60/80)  mesh.  Carrier 
Gas- helium  at  40  ml/minute.  Temperature 
program  sequence:  45'  C  isothermal  to 
minutes,  program  at  8  C/minute  to  220'/-' 
then  hold  for  15  minutes  or  until  all  ct  "  ' 
pounds  have  eluted. 

Note:  It  has  been  found  that  during  han¬ 
dling.  packing,  and  programming.  acAh/. 
sites  are  exposed  on  the  Carbopack-B  pa'-'/, 
ing.  This  results  in  tailing  peak  geome'rfj" 


i 


[Appendix  C] 


Published  by  THE  BUREAU  OF  NATIONAL  AFFAIR8  INC.,  Washington.  D  C.  20037 


WWW 


poor  resolution  of  many  constituents. 
To  correct  this,  pack  the  first  5  cm  of  the 
column  with  3%  SP-1000  on  Chromosorb-W 

S*0/80  followed  by  the  Carbopack-B  packing. 
Condition  the  precolumn  and  the  Carbo- 
fmck.  columns  with  carrier  gas  flow  at  220*  C 
overnight.  Pneumatic  shocks  and  rough 
treatment  of  packed  columns  will  cause  ex- 
jvvpssive  fracturing  of  the  Carbopack.  If  pres- 
2VKure  in  excess  of  60  psi  is  required  to  obtain 
[JjQJJ  mi/minute  carrier  flow,  then  the  column 
should  be  repacked. 

4.2.1 .2  Acceptable  column  equivalent  to 
V^y'olumn  I:  Dimensions — 8  feet  long  x  0.1 
JjVJich  ID  stainless  steel  or  glass  tubing.  Pack- 
■m>3»g— 0.2%  Carbowax  1500  on  Carbopack-C 
(80/100)  mesh.  Carrier  Gas— helium  at  40 
ml/minute.  Temperature  program  se- 

tience— 60"  C  isothermal  for  3  minutes,  pro- 
am  at  8‘  C  /minute  to  160'  C.  then  hold 
r  2  minutes  or  until  all  compounds  have 
eluted. 

«»)Note  It  has  been  found  that  during  han- 
YWJing,  packing,  and  programming,  active 
ftjQtes  are  exposed  on  the  Carbopack-C  pack- 
*  tng.  This  results  in  poor  resolution  of  con¬ 
stituents  and  poor  peak  geometry.  To  cor¬ 
rect  this,  place  a  1  ft.  0.125  in.  ODxO.l  in. 

stainless  steel  column  packed  with  3 % 
»“*arbowax  1500  on  Chromosorb-W  60/80 
'  mesh  in  series  before  the  Carbopack-C 
column.  Condition  the  precolumn  and  the 
..  Xarbopack  columns  with  carrier  gas  flow  at 
VyjOO-  C  overnight.  The  two  columns  may  be 
'•ujetained  in  series  for  routine  analyses.  Tri- 
■'  -Aalomethane  retention  limes  are  listed  in 
Table  1. 

4.2.2  Column  II  provides  unique  organo- 
jfiflalide-trihalomethane  separations  when 
Mompared  to  those  obtained  from  Column  I 
Wlee  Figures  5  and  6).  However,  since  the 
resolution  between  various  compounds  is 
generally  not  as  good  as  those  with  Column 
■V£  it  is  recommended  that  Column  II  be  used 
!vVs  a  qualitative  confirmatory  column  for  un- 
JyVnown  samples  when  GC/MS  confirmation 
is  not  possible. 

4.2.2. 1  Column  II  parameters:  Dimen- 
|  tons — 6  feet  long  x  0.1  inch  ID  stainless 
kjrteel  or  glass.  Packing— n-octane  on  Poristl- 
(100/120  mesh).  Carrier  Gas— helium  at 
40  cc/minute.  Temperature  program  se¬ 
quence— 50*  C  isothermal  for  3  minutes,  pro- 
p  vsrmm  at  6*/minute  to  170*  C.  then  hold  for  4 
WVViinutes  or  until  all  compounds  have  eluted. 
V?vrihalomethane  retention  times  are  listed 
Table  1. 

5.8  Organic-free  water  is  defined  as  water 
free  of  interference  when  employed  In  the 
.ViUrge  and  trap  analysis. 

5.8.1  Organic-free  water  is  generated  by 
'  >>assing  tap  water  through  a  carbon  filter 
bed  containing  about  1  lb.  of  activated 
carbon.  Change  the  activated  carbon  bed 
* 'Whenever  the  concentration  of  any  trihalo- 


>  ‘  5.8.2  A  Millipore  Super-Q  Water  System 

or  its  equivalent  may  be  used  to  generate  or¬ 
ganic-free  water. 

^ r,  5.8.3  Organic-free  water  may  also  be  pre- 
^yared  by  boiling  water  for  15  minutes.  Sub- 
'^“•^equently.  while  maintaining  the  tempera¬ 
ture  at  90*  C.  bubble  a  contaminant-free 


inert  gas  through  the  water  for  one  hour. 
While  still  hot,  transfer  the  water  to  a 
narrow-mouth  screw-cap  bottle  with  a 
Teflon  seal. 

5.8.4  Test  organic  free  water  each  day  it 
is  used  by  analyzing  according  to  Section  8. 

5.9  Standards.1 

5.9.1  Bromoform—96%— available  from 

Aldrich  Chemical  Company. 

5.9.2  Bromodlchloromethane  97%— avail¬ 
able  from  Aldrich  Chemical  Company. 

5.9.3  Chlorodibromomethane— available 
from  Columbia  Chemical  Inc.,  Columbia, 
S.C. 

5.9.4  Chloroform— 99%— available  from 

Aldrich  Chemical  Company. 

5.10  Standard  Stock  Solutions 

5.10.1  Place  about  9.8  ml  of  methyl  alco¬ 
hol  into  a  ground  glass  stoppered  10  ml 
volumetric  flask. 

5.10.2  Allow  the  flask  to  stand  unstop¬ 
pered  about  10  minutes  or  until  all  alcohol 
wetted  surfaces  have  dried. 

5.10.3  Weigh  the  flask  to  the  nearest  0.1 
mg. 

5.10.4  Using  a  100  »il  syringe,  immediate¬ 
ly  add  2  drops  of  the  reference  standard  to 
the  flask,  then  rewelgh.  Be  sure  that  the  2 
drops  fall  directly  into  the  alcohol  without 
contacting  the  neck  of  the  flask. 

5.10.5  Dilute  to  volume,  stopper,  then 
mix  by  inverting  the  flask  several  times. 

5.10.6  Transfer  the  solution  to  a  dated 
and  labeled  15  ml  screw  cap  bottle  with  a 
Teflon  cap  liner. 

Nott  Because  of  the  toxicity  of  trihalo- 
methanes.  it  is  necessary  to  prepare  primary 
dilutions  in  a  hood.  It  is  further  recom¬ 
mended  that  a  NIOSH/MESA  approved 
toxic  gas  respirator  be  used  when  the  ana¬ 
lyst  handles  high  concentrations  of  such 
materials. 

5.10.7  Calculate  the  concentration  in  mi¬ 
crograms  per  microliter  from  the  net  gain  in 
weight. 

5.10.8  Store  the  solution  at  4’  C. 

Non:  All  standard  solutions  prepared  in 
methyl  alcohol  are  stable  up  to  4  weeks 
when  stored  under  these  conditions.  They 
should  be  discarded  after  that  time  has 
elapsed. 

5.11  Aqueous  Calibration  Standard  Pre¬ 
cautions. 

5.11.1  In  order  to  prepare  accurate  aque¬ 
ous  standard  solutions,  the  following  pre¬ 
cautions  must  be  observed. 

a.  Do  not  inject  more  than  20  pi  of  alco¬ 
holic  standards  into  100  ml  of  organic-free 
water. 

b.  Use  of  25  pi  Hamilton  702N  microsyr¬ 
inge  or  equivalent.  (Variations  in  needle  ge¬ 
ometry  will  adversely  affect  the  ability  to 
deliver  reproducible  volumes  of  methanollc 
standards  into  water.) 

c.  Rapidly  Inject  the  alcoholic  standard 
into  the  expanded  area  of  the  filled  volu¬ 
metric  flask.  Remove  the  needle  as  fast  as 
possible  after  injection. 

'  As  a  precautionary  measure,  all  stand¬ 
ards  must  be  checked  for  purity  by  boiling 
point  determinations  or  GC/MS  assays  (5). 
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d.  Mix  aqueous  standards  by  Inverting  the 
flask  three  times  only. 

e.  Discard  the  contents  contained  In  the 
nfcck  of  the  flask.  Fill  the  sample  syringe 
from  the  standard  solution  contained  in  the 
expanded  area  of  the  flask  as  directed  in 
Section  8.5. 

f.  Never  use  pipets  to  dilute  or  transfer 
samples  or  aqueous  standards. 

g.  Aqueous  standards  when  stored  with  a 
headspace  are  not  stable  and  should  be  dis¬ 
carded  after  one  hour. 

h.  Aqueous  standards  can  be  stored  ac¬ 
cording  to  Sections  8.4  and  8.8. 

5.11.2  Prepare,  from  the  standard  stock 
solutions,  secondary  dilution  mixtures  in 
methyl  alcohol  so  that  a  20  pi  injection  into 
100  ml  or  organic-free  water  will  generate  a 
calibration  standard  which  produces  a  re¬ 
sponse  close  (±10%)  to  that  of  the  sample 
(See  9.1). 

5.11.3  Purge  and  analyze  the  aqueous 
calibration  standards  in  the  same  manner  as 
the  samples. 

5.11.4  Other  calibration  procedures  (3) 
which  require  the  delivery  of  less  than  20  pi 
of  a  methanolic  standard  into  a  5.0  ml 
volume  of  water  already  contained  in  the 
sample  syringe  are  acceptable  only  if  the 
methanolic  standard  is  delivered  by  the  sol¬ 
vent  flush  technique  (6). 

5.12  Quality  Check  Standard  (2.0  pg/1) 

5.12.1  From  the  standard  stock  solutions, 
prepare  a  secondary  dilution  in  methyl  alco¬ 
hol  containing  10  ng/pl  of  each  trihalo- 
methane  (See  Section  5.10.8  Note). 

5.12.2  Daily,  inject  20.0  pi  of  this  mixture 
into  100.0  ml  of  organic-free  water  ana  ana¬ 
lyze  according  to  Section  8. 

6.  Sample  Collection  and  Handling 

6.1.  The  sample  containers  should  have  a 
total  volume  of  at  least  25  ml. 

6.1.1  Narrow  mouth  screw  cap  bottles 
with  the  TFE  fluorocarbon  face  silicone 
sepata  cap  liners  are  strongly  recommended. 

6.2  Sample  Bottle  Preparation 

6.2.1  Wash  all  sample  bottles  and  TFE 
seals  in  detergent.  Rinse  with  tap  water  and 
finally  with  distilled  water. 

6.2.2  Allow  the  bottles  and  seals  to  air 
dry  at  room  temperature,  then  place  in  a 
105'  C  oven  for  one  hour,  then  allow  to  cool 
in  a  area  known  to  be  free  of  organics. 

Note:  Do  not  heat  the  TFE  seals  for  ex¬ 
tended  period  of  time  ( >  1  hour)  because  the 
silicone  layer  slowly  degrades  at  105’  C. 

6.2.3  When  cool,  seal  the  bottles  using 
the  TFE  seals  that  will  be  used  for  sealing 
the  samples. 

6.3  Sample  Stabilization— A  chemical  re¬ 
ducing  agent  (Section  5.6)  is  added  to  the 
sample  in  order  to  arrest  the  formation  of 
trihaio-methanes  after  sample  collection  (3. 
7).  Do  not  add  the  reducing  agent  to  samples 
when  data  on  maximum  Irihalomelhane  for¬ 
mation  is  desired  If  chemical  stabilization 
is  employed,  the  reagent  is  also  added  to  the 
blanks.  The  chemical  agent  (2.5  to  3  mg/40 
ml)  is  added  to  the  empty  sample  bottles 
just  prior  to  shipping  to  the  sampling  site. 

6.4  Sample  Collection 

6.4.1  Collect  all  samples  in  duplicate. 
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6.4.2  Pill  the  sample  bottles  in  such  a 
manner  that  no  air  bubbles  pass  through 
the  sample  as  the  bottle  is  filled. 

6.4.3  Seal  the  bottles  so  that  no  air  bub¬ 
bles  are  entrapped  in  it. 

6.4.4  Maintain  the  hermetic  seal  on  the 
sample  bottle  until  analysis. 

6.4.5  Sampling  from  a  water  tap. 

6.4.5 1  Turn  on  water  and  allow  the 
system  to  flush  until  the  temperature  of  the 
water  has  stabilized.  Adjust  the  flow  to 
about  500  ml/minute  and  collect  duplicate 
samples  from  the  flowing  stream. 

6.4.6  Sampling  from  an  open  body  of 
water. 

6.4.6. 1  Fill  a  1 -quart  wide-moulh  bottle 
with  sample  from  a  representative  area. 
Carefully  fill  duplicate  sample  bottles  from 
the  1-quart  bottle  as  noted  in  6.4.2. 

6.4.7  If  a  chemical  reducing  agent  has 
been  added  to  the  sample  bottles,  fill  with 
sample  Just  to  overflowing,  seal  the  bottle, 
and  shake  vigorously  for  1  minute. 

6.4.8  Sealing  practice  for  septum  seal 
screw  cap  bottles. 

6.4.8.  i  Open  the  bottle  and  fill  to  over¬ 
flowing.  place  on  a  level  surface,  position 
the  TFE  side  of  the  septum  seal  upon  the 
convex  sample  meniscus  and  seal  the  bottle 
by  screwing  the  cap  on  tightly. 

6.4. 8.2  Invert  the  sample  and  lightly  tap 
the  cap  on  a  solid  surface.  The  absence  of 
entrapped  air  indicates  a  successful  seal.  If 
bubbles  are  present,  open  the  bottle,  add  a 
few  additional  drops  of  sample  and  reseal 
the  bottle  as  above. 

6.4.9  Blanks. 

6.4.9. 1  Prepare  blanks  in  duplicate  at  the 
laboratory  by  filling  and  sealing  sample  bot¬ 
tles  with  organic-free  water  just  prior  to 
shipping  the  sample  bottles  to  the  sampling 
site. 

6.4.9. 2  If  the  sample  is  to  be  stabilized, 
add  an  identical  amount  of  stabilization  rea¬ 
gent  to  the  blanks. 

6. 4. 9. 3  Ship  the  blanks  to  and  from  the 
sampling  site  along  with  the  sample  bottles. 

6.4. 9.4  Store  the  blanks  and  the  samples 
collected  at  a  given  site  (sample  set)  togeth¬ 
er.  A  sample  set  is  defined  as  all  the  samples 
collected  at  a  given  site  (i.e.,  at  a  water 
treatment  plant,  the  duplicate  raw  source 
waters,  the  duplicate  finished  waters  and 
the  duplicate  blank  samples  comprise  the 
sample  set). 

6.5  When  samples  have  been  collected  ac¬ 
cording  to  Section  6.  no  measurable  loss  of 
trihalomethanes  has  been  detected  over  ex¬ 
tended  periods  of  storage  time  (3).  It  is  rec¬ 
ommended  that  all  samples  be  analyzed 
within  14  days  of  collection 

7.  Conditioning  Traps 
7  1  Condition  newly  packed  traps  over¬ 
night  at  180  C  with  an  inert  gas  flow  of  at 
least  20  ml/min. 

7.1.1  Vent  the  trap  effluent  to  the  room, 
not  to  the  analytical  column. 

7.2  Prior  to  daily  use.  condition  traps  10 
minutes  while  backflushing  at  180  C  It 
may  be  beneficial  to  routinely  condition 
traps  overnight  while  backflushing  at  180 
C 

7  2.1  The  trap  may  be  vented  to  the  ana¬ 
lytical  column:  however,  after  conditioning. 


the  column  must  be  programmed  prior  to 
use. 

8.  Extraction  and  Analysis 

8.1  Adjust  the  purge  gas  t  nitrogen  or 
helium)  flow  rate  to  40  ml/min. 

8.2  Attach  the  trap  inlet  to  the  purging 
device  Turn  the  valve  to  the  purge-sorb  po¬ 
sition  (Figure  3). 

8.3  Open  the  syringe  valve  located  on  the 
purging  device  sample  introduction  needle. 

8.4  Remove  the  plungers  from  two  5  ml 
syringes  and  attach  a  closed  syringe  valve  to 
each. 

8.5  Open  the  sample  bottle  and  carefully 
pour  the  sample  Into  one  of  the  syringe  bar¬ 
rels  until  It  overflows.  Replace  the  syringe 
plunger  and  compress  the  sample.  Open  the 
syringe  valve  and  vent  any  residual  air  while 
adjusting  the  sample  volume  to  5.0  ml.  Close 
the  valve. 

8.6  Fill  the  second  syringe  in  an  identical 
manner  from  the  same  sample  bottle.  This 
second  syringe  is  reserved  for  a  duplicate 
analysis,  if  necessary  (See  Sections  9.3  and 
9.4). 

8.7  Attach  the  syringe-valve  assembly  to 
the  syringe  valve  on  the  purging  device. 

8.8  Open  the  syringe  valve  and  Inject  the 
sample  into  the  purging  chamber.  Close 
both  valves.  Purge  the  sample  for  11.0±.05 
minutes. 

8.9  After  the  11 -minute  purge  time, 
attach  the  trap  to  the  chromatograph  (turn 
the  valve  to  the  desorb  position)  and  intro¬ 
duce  the  trapped  materials  to  the  GC 
column  by  rapidly  heating  the  trap  to  180'C 
while  backflushing  the  trap  with  an  inert 
gas  between  20  and  60  ml/min  for  4  min¬ 
utes. 

8.9.1  If  the  trap  can  be  rapidly  heated  to 
180‘C  and  maintained  at  this  temperature, 
the  GC  analysis  can  begin  as  the  sample  is 
desorbed,  i.e.,  the  column  is  at  the  initial 
45’C  operating  temperature.  The  equipment 
described  in  Figure  4  will  perform  accord¬ 
ingly. 

8.9.2  With  other  types  of  equipment  (see 
Section  4.1.4  and  Reference  1)  where  the 
trap  is  not  rapidly  heated  or  is  not  heated  in 
a  reproducible  manner,  it  may  be  necessary 
to  transfer  the  contents  of  the  trap  into  the 
analytical  column  at  <  30'C  where  it  is  once 
again  trapped.  Once  the  transfer  is  com¬ 
plete  (4  minutes),  the  column  is  rapidly 
heated  to  the  initial  operating  temperature 
for  analysis. 

8.9.3  If  injection  procedure  8.9.1  is  used 
and  the  early  eluting  peaks  in  the  resulting 
chromatogram  have  poor  geometry  or  vari¬ 
able  retention  times,  then  Section  8.9.2 
should  be  used. 

8.10  After  the  extracted  sample  is  intro¬ 
duced  Into  the  gas  chromatograph,  empty 
the  gas  purging  device  using  the  sample  in¬ 
troduction  syringe,  followed  by  two  5-ml 
flushes  of  organic-free  water.  When  the 
purging  device  is  emptied,  leave  the  syringe 
valve  open  allowing  the  purge  gas  to  vent 
through  the  sample  introduction  needle. 

8.11  Analyze  each  sample  and  sample 
blank  from  the  sample  set  in  an  identical 
manner  (see  Section  6.4.94)  on  the  same 
day 
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8.12  Prepare  calibration  standards 
the  standard  stock  solutions  (Section  5.10) 
In  organic-free  water  that  are  close  to  the 
unknown  in  trihalomethane  composition 
and  concentration  (Section  9.1).  The  i 
centrations  should  be  such  that  only  2*3 
or  less  of  the  secondary  dilution  need Tot 
added  to  100  ml  of  organic-free  water  to  pro¬ 
duce  a  standard  at  the  same  level  as  the  j 
known. 

8.13  As  an  alternative  to  Section  P-V, 
prepare  a  calibration  curve  for  each  trittfcMt 
methane  containing  at  least  3  points,  two  of 
which  must  bracket  the  unknown. 

9.  Analytical  Quality  Control 

9.1  Analyze  the  2  |ig/l  check  sample  i 
before  any  samples  are  analyzed.  InstvV 
ment  status  checks  and  lower  limit  of  detec¬ 
tion  estimations  based  upon  response  factor 
calculations  at  five  times  the  noise  level  /Vj.' 
obtained  from  these  data.  In  addition,/\-f 
sponse  factor  data  obtained  from  the  2  r"'v- 
check  standard  can  be  used  to  estimate  the 
concentration  of  the  unknowns.  From  this 
information,  the  appropriate  standard 
tions  can  be  determined. 

9.2  Analyze  the  sample  blank  to  tnon  _ 
for  potential  interferences  as  described"' in 
Sections  3.1.  3.2.  and  3.4. 

9.3  Spiked  Samples  «vi 

9.3.1  For  laboratories  analyzing  nvJS 
than  10  samples  a  day.  each  10th  sanf-®* 
should  be  a  laboratory  generated  spine 
which  closely  duplicates  the  average  fin¬ 
ished  drinking  water  in  trihalometfyiaf 
composition  and  concentration.  Prepare 
spiked  sample  in  organic-free  water  asVVi 
scribed  in  Section  5.11. 

9.3.2  For  laboratories  analyzing  less  than 
10  samples  daily,  each  time  the  analyses  is 
performed,  analyze  at  least  1  labors w»VJ 
generated  spike  sample  which  closely  di 
cates  the  average  finished  drinking  wat«£J5 
trihalomethane  composition  and  concentra¬ 
tion.  Prepare  the  spiked  sample  in  organic- 
free  water  as  described  in  Section  5.11-  V? 

9.4  Randomly  select  and  analyze  lO'sV^ 

all  samples  in  duplicate.  V. 

9.4.1  Analyze  all  samples  in  duplicate 
which  appear  to  deviate  more  than  30% 
from  any  established  norm. 

9.5  Maintain  an  up-to-date  log  on  ther~.w 
curacy  and  precision  data  collected  in  Jfjjg 
tions  9.3  and  9.4.  If  results  are  significantly 
different  than  those  cited  in  Section  11.1. 
the  analyst  should  check  out  the  err,  -," 
analyses  scheme  to  determine  why  the  lp*-,1 
ratorys  precision  and  accuracy 
greater. 

9.6  Quarterly,  spike  an  EMSL-Cincinnati 
trihalomethane  quality  control  sample 
organic-free  water  and  analyze. 

9.6.1  The  results  of  the  EMSL  trlhfV 
methane  quality  control  sample  should 
agree  within  20%  of  the  true  value  for  each 
trihalomethane.  If  they  do  not  then  the»*A’ 
alyst  must  check  each  step  in  the  stano^W 
generation  procedure  to  solve  the  protfcT11- 
(Section  5.9.  5.10.  and  5.1 1 ). 

9.7  Maintain  a  record  of  the  retent/'s-i 
times  for  each  trihalomethane  using  (j."*"- 
gathered  from  spiked  samples  and  sttvS. 
ards. 
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FEDERAL  REGULATIONS 


0.7.1  Daily  calculate  the  average  reten¬ 
tion  time  (or  each  trihalomethane  and  the 
variance  encountered  (or  the  analyses. 

■  9.7.2  If  individual  trihalomethane  reten¬ 
tion  time  varies  by  more  than  10%  over  an 
eight  hour  period  or  does  not  (all  with  10% 
ol  an  established  norm,  the  system  is  "out 
of  control."  The  source  of  retention  data 
tlon  must  be  corrected  before  accept- 
ble  data  can  be  generated. 


*V 
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10.  Calculations 

10.1  Locate  each  trihalomethane  in  the 
pie  chromatogram  by  comparing  the  re- 

Itention  time  of  the  suspect  peak  to  the  data 
gathered  In  9.7.1.  The  retention  time  of  the 
suspect  peak  must  (all  within  the  limits  es¬ 
tablished  in  9.7.1  lor  single  column  identlfl- 
Ion. 

10.2  Calculate  the  concentration  of  the 
'samples  by  comparing  the  peak  height  or 
peak  areas  of  the  samples  to  the  standard 
peak  height  (8.12).  Round  off  the  data  to 
i the  nearest  fit /l  or  two  significant  figures. 


afl/i- 


y  (cone  sM.  ^g/ll 


10.3  Report  the  results  obtained  from 
the  lower  limit  of  detection  estimates  along 
with  the  data  for  the  samples. 

10.4  Calculate  the  total  trihalomethane 
Nv*y»ncentratlon  (TTHM)  by  summing  the  4 
‘^Individual  trihalomethane  concentrations  in 

fig/l.  TTHM  <ng/l)  =  (Conc.  CHCl,)  +  (Conc. 
CHBrClt)+(Conc.  CHBr,Cl)+(Conc.  CHBr). 

fib  10.5  Calculate  the  limit  of  detection 
MLOD)  for  each  trihalomethane  not  detect- 
- '  ed  using  the  following  criteria: 


SB 

p: 

vS" 


A  x  ATT 

LOO  Oifl/It-  -  (2  xg/l) 

B  x  ATT 


'here  B  =  peak  height  (mm)  of  2  ng/1  qual¬ 
ity  check  standard 

5  times  the  noise  level  in  (mm)  at  the 
exact  retention  time  of  the  trihalometh¬ 
ane  or  the  baseline  displacement  In 
(mm)  from  the  theoretical  zero  at  the 
exact  retention  time  of  the  trihalometh¬ 
ane. 


ATT-=  Attenuation  factor 

11.  Accuracy  and  Precision 
■'y,  11.1  One  liter  of  organic-free  water  was 
■  -e  spiked  with  the  trihalomethanes  and  used 
to  fill  septum  seal  vials  which  were  stored 
under  ambient  conditions.  The  spiked  sam- 
■LVples  were  randomly  analyzed  over  a  2-week 
period  of  time.  The  single  laboratory  data 
I  _  listed  in  Table  II  reflect  the  errors  due  to 
the  analytical  procedure  and  storage. 
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Table  I —Retention  Oats  for  Trihalomethanes 


Retention  time  minutes 


Acceptable 

Alternative 

Column  l  to  Column  It 

Tnhatomethane  1%  splOOO  column  l  n -octane 

Carbopack  B  0.4%  Poras4-C 

CarbowEx 
Carbopack 


Chloroform .  10.7  8.2  12.2 

Bromodichkxomethane  13.7  10.0  14.7 


Table  I —Retention  Dnta  for  TrMomethsnt 


Retention  hma  minutes 


Acceptable 

ABemaSvs 

Column  I  to  Cdumn  0 

Trihatomethan#  1%  splOOO  column  I  rvoctane 

Carbopack  B  0.4%  Poras4-C 

Carbowsx 
Carbopack 


Ch*oro<kbromomethane 

(ObromochloromeMane)  16.5  13.2  16.6 

Bromoform .  19.2  15.7  19.2 


Table  ll— Single  Laboratory  Accuracy  and  Precision 
tor  Trihalomethanes 


Precision 

Accuracy 

Sp*« 

Number 

Mean 

standard 

percent 

xg/l 

samples 

MQd 

deviation 

recovery 

Chloroform 

1.2 . 

12 

12 

014 

100 

12.0 . 

8 

11 

0  16 

92 

1190  . 

1 1 

105 

79 

86 

BromofJfCh/oromefhane 

1  6 

12 

15 

0.05 

94 

160 

8 

15 

0  39 

94 

160  0 

11 

145 

10  2 

91 

Chlorodibromomethane 

20 

12 

1.9 

009 

95 

200 

B 

19 

0  70 

95 

1*6  0 

11 

185 

106 

94 

Bromoform 

2.3  . 

12 

23 

0  16 

100 

23  0 

e 

23 

1  38 

100 

231  0 

ii 

223 

16  3 

97 
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PACKING  PROCtDURt 
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FIGURE  2  TRAP 


FIGURE  3  PURGE-TRAP  SYSTEM  (PURGE-SORB  MODE) 
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FIGURE  6  CHROMATOGRAM  OF  ORGANOHAIIDC5 


Part  II:  Analysis  or  Trihalomethanes  in 
Drinking  Water  by  Liquid/Liquid  Ex¬ 
traction 

1.  Scope. 

1.1  This  method  (1,2)  Is  applicable  only 

to  the  determination  of  four  trihalometh- 
anes.  l.e„  chloroform, 

bromodichloromethane. 
chlorodibromomethane.  and  bromoform  in 
finished  drinking  water,  drinking  water 
during  intermediate  stages  of  treatment, 
and  the  raw  source  water. 

1.2  For  compounds  other  than  the  above- 
mentioned  trlhalomethanes.  or  for  other 
sample  sources,  the  analyst  must  demon¬ 
strate  the  usefulness  of  the  method  by  col¬ 
lecting  precision  and  accuracy  data  on 
actual  samples  as  described  in  (3)  and  pro¬ 
vide  qualitative  confirmation  of  results  by 
Gas  Chromatography/Mass  Spectrometry 
(GC/MS)  (4). 

1.3  Qualitative  analyses  using  GC/MS  or 
the  purge  and  trap  method  (5)  must  be  per¬ 
formed  to  characterize  each  raw  source 
water  if  peaks  appear  as  interferences  in  the 
raw  source  analysis. 

1.4  The  method  has  been  shown  to  be 
useful  for  the  trihalomethanes  over  a  con¬ 


centration  range  from  approximately  0.5  to 
200  jig/1.  Actual  detection  limits  are  highly 
dependent  upon  the  characteristics  of  the 
gas  chromatographic  system  used. 

2.  Summary 

2.1  Ten  milliliters  of  sample  are  extract¬ 
ed  one  time  with  2  ml  of  solvent.  Three  i*l  of 
the  extract  are  then  injected  into  a  gas 
chromatograph  equipped  with  a  linearized 
electron  capture  detector  for  separation  and 
analysis. 

2.2  The  extraction  and  analysis  time  is  10 
to  50  minutes  per  sample  depending  upon 
the  analytical  conditions  chosen.  (See  Table 
1  and  Figures  1.  2,  and  3.) 

2.3  Confirmatory  evidence  is  obtained 
using  dissimilar  columns  and  temperature 
programming.  When  component  concentra¬ 
tions  are  sufficiently  high  (>50  »ig/l).  halo¬ 
gen  specific  detectors  may  be  employed  for 
improved  specificity. 

2.4  Unequivocal  confirmatory  analyses  at 
high  levels  ( >  50  ug/l)  can  be  performed 
using  GC/MS  in  place  of  the  electron  cap¬ 
ture  detector.  At  levels  below  50  jxg/1,  un¬ 
equivocal  confirmation  can  only  be  per¬ 
formed  by  the  purge  and  trap  technique 
using  GC/MS  (4.  5). 


2.5  Standards  dosed  into  organic  fJiYj 
water  and  the  samples  are  extracted  lift}’ 
analyzed  in  an  Identical  manner  in  order  to 
compensate  for  possible  extraction  losses. 

2.6  The  concentration  of  each  trihfT;— 
methane  is  summed  and  reported  as  to^,^ 
trihalomethanes  in  ng/\. 

3.  Interferences 

3.1  Impurities  contained  in  the  extrar^. 
ing  solvent  usually  account  for  the  majo).''[/. 
of  the  analytical  problems.  Solvent  blas-'v 
should  be  analyzed  before  a  new  bottle  oi 
solvent  Is  used  to  extract  samples.  Indirect 
daily  checks  on  the  extracting  solvent  va. 
obtained  by  monitoring  the  sample  blaiv"£- 
(6.4.10).  Whenever  an  interference  is  no*.' ■ 
in  the  sample  blank,  the  analyst  shouiu’ 
reanalyze  the  extracting  solvent.  The  ex¬ 
traction  solvent  should  be  discarded  when¬ 
ever  a  high  level  ( >  10  i»g/l>  of  interferi'-V 
compounds  are  traced  to  it.  Low  level  int.'-'.' 
ferences  generally  can  be  removed  by  dlsrrr—' 
lation  or  column  chromatography  (6);  how¬ 
ever,  it  is  generally  more  economical  to 
obtain  a  new  source  of  solvent  or  select 
of  the  approved  alternative  solvents  llsiV^* 
in  Section  5.1.  Interference  free  solvent^. r 
defined  as  a  solvent  containing  less  than  0.4 
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fit/1  Individual  trlhalomethane  Interference. 
Protect  Interference-free  solvents  by  storing 
...In  a  non-laboratory  area  known  to  be  free  of 
■lorganochlorine  solvents.  Subtracting  blank 
mu  valuer  it  not  recommended. 

3.2  Several  instances  of  accidental 
sample  contamination  have  been  attributed 
to  diffusion  of  volatile  organics  through  the 

jHA'eptum  seal  on  the  sample  bottle  during 
jjy>  .hlpment  and  storage.  The  sample  blank 
3*1  ;e.4.10)  Is  used  to  monitor  for  this  problem. 

3.3  This  liquld/liquid  extraction  tech¬ 
nique  efficiently  extracts  a  wide  boiling 

■■range  of  non-polar  organic  compounds  and, 
In  addition,  extracts  the  polar  organic  com- 
ponents  of  the  sample  with  varying  efflcien- 
cles.  In  order  to  perform  the  trih&lometh- 
ane  analysis  as  rapidly  as  possible  with  sen- 
yy>  sltlvitles  in  the  low  ^g/1  range,  it  Is  neces- 
sary  to  use  the  semi-specific  electron  cap- 


w)  ture  detector  and  chromatographic  columns 
which  have  relatively  poor  resolving  power. 
Because  of  these  concessions,  the  probabll- 
Ity  of  experiencing  chromatographic  inter- 
jKyferences  Is  hich.  Trihalomethanes  are  pri- 
raarily  products  of  the  chlorination  process 
-  and  generally  do  not  appear  in  the  raw 
source  water.  The  absence  of  peaks  in  the 
raw  source  water  analysis  with  retention 
Mi  times  similar  to  the  trihalomethanes  is  gen- 
pDl  erally  adequate  evidence  of  an  interference- 
’  free  finished  drinking  water  analysis.  Be¬ 
cause  of  these  possible  interferences,  in  ad- 
„  ditlon  to  each  finished  drinking  water  anal- 
Ms  ysis.  a  representative  raw  source  water 
uVS  (6.4.5)  must  be  analyzed.  When  potential  tn- 
vtV  terferences  are  noted  in  the  raw  source 
water  analysis,  the  alternate  chromatogra¬ 
phic  columns  must  be  used  to  reanalyze  the 
U&  sample  set.  If  Interferences  are  still  noted. 
M  qualitative  identifications  should  be  per- 
formed  according  to  Sections  2.3  and  2.4.  If 
the  peaks  are  confirmed  to  be  other  than 
trihalomethanes  and  add  significantly  to 
i/  i  the  total  trlhalomethane  value  in  the  fin- 
Ished  drinking  water  analysis,  then  the 
sample  set  must  be  analyzed  by  the  purge 
and  trap  method  (5). 

4.  Apparatus 

■■  4.1  Extraction  vessel— A  15  ml  total 

Vn  volume  glass  vessel  with  a  Teflon  lined 
VVl  screw  cap  is  required  to  efficiently  extract 
the  samples. 

4.1.1  For  samples  that  do  not  form  emul- 
r»V  slons  10  ml  screw-cap  flasks  with  a  Teflon 
faced  septum  (total  volume  is  ml)  are  rec- 
">y  ommended.  Flasks  and  caps— Pierce- 
11113310  or  equivalent.  Septa— Teflon  sill- 
cone— Pierce  #12718  or  equivalent. 

SC  4.1.2  For  samples  that  form  emulsions 
kV\  (turbid  source  water)  15  ml  screw  cap  centri- 
fuge  tubes  with  a  Teflon  cap  liner  are  rec¬ 
ommended.  Centrifuge  tube— Corning  8062- 
_  15  or  equivalent. 

\V 

•J*,«  4.2  Sampling  containers— 40  ml  screw  cap 

t* L  sealed  with  Teflon  faced  silicone  septa. 
Vials  and  caps— Pierce  #13075  or  equivalent. 
Septa— Pierce  #12722  or  equivalent. 

4.3  Micro  syringes— 10.  100  pi. 

VjT*  4.4  Micro  syringe— 25  pi  with  a  2-inch  by 
0.006-inch  needle— Hamilton  702N  or  equiv¬ 
alent. 

y 


4.5  Syringes— 10  ml  glass  hypodermic 
with  luerlok  tip  (2  each). 

4.8  Syringe  valve— 2-way  with  luer  ends 
(2  each)— Hamilton  #88570— 1FM1  or  equiv¬ 
alent. 

4.7  Pipette— 2.0  ml  transfer. 

4.8  Glass  stoppered  volumetric  flasks— 10 
and  100  ml. 

4.9  Gas  chromatograph  with  linearized 
electron  capture  detector.  (Recommended 
option— temperature  programmable.  See 
Section  4.12.) 

4.10  Column  A— 4  mm  ID  x  2m  long  glass 
packed  with  3%  SP-1000  on  Supelcoport 
(100/120  mesh)  operated  at  50'C  with  60 
ml/min  flow.  (See  Figure  1  for  a  sample 
chromatogram  and  Table  1  for  retention 
data.) 

4.11  Column  B— 2  mm  ID  x  2m  long  glass 

packed  with  10%  squalane  on  Chromosorb 
WAW  (80/100  mesh)  operated  at  67'C  with 
25  ml/min  flow.  This  column  is  recommend¬ 
ed  as  the  primary  analytical  column.  Trich¬ 
loroethylene.  a  common  raw  source  water 
contaminate.  coelutes  with 

bromodichloromcthane.  (See  Figure  2  for  a 
sample  chromatogram  and  Table  1  for  re¬ 
tention  data. ) 

4.12  Column  C— 2  mm  ID  x  3m  long  glass 
packed  with  6%  OV-11/4%  SP-2100  on  Su¬ 
pelcoport  (100/120  mesh'  temperature  pro¬ 
gram  45  C  for  12  minutes,  then  program  at 
l’/minute  to  70‘C  with  a  25  ml/min  flow. 
(See  Figure  3  for  a  sample  chromatogram 
and  Table  I  for  retention  data.) 

4.13  Standard  storage  containers— 15  ml 
amber  screw-cap  septum  bottles  with  Teflon 
faced  silicone  septa.  Bottles  and  caps— 
Pierce  #19830  or  equivalent.  Septa— Pierce 
#12716  or  equivalent. 

5.  Reagents 

5.1  Extraction  solvent— (See  3.1).  Recom¬ 
mended— Pentane*.  Alternative— hexane, 
methylcyclohexane  or  2,2.4-trimethylpen- 
tane. 

5.2  Methyl  alcohol— ACS  Reagent  Grade. 

5.3  Free  and  combined  chlorine  reducing 
agents— Sodium  thiosulfate  ACS  Reagent 
Grade— sodium  sulfite  ACS  Reagent  Grade. 

5.4  Activated  carbon— Filtrasorb—  200, 
available  from  Calgon  Corporation.  Pitts¬ 
burgh.  PA.  or  equivalent. 

5.5  Standards.* 

•  Pentane  has  been  selected  as  the  best  sol¬ 
vent  for  this  analysis  because  it  elutes,  on 
all  of  the  columns,  well  before  any  of  the 
trihalomethanes  High  altitudes  or  labora¬ 
tory  temperatures  in  excess  of  75‘F  may 
make  the  use  of  this  solvent  impractical. 
For  these  reasons,  alternative  solvents  are 
acceptable;  however,  the  analyst  may  expe 
rience  baseline  variances  in  the  elution 
areas  of  the  trihalomethanes  due  to  coelu¬ 
tion  of  these  solvents.  The  degree  oi  diffi¬ 
culty  appears  to  be  dependent  upon  the 
design  and  condition  of  the  electron  capture 
detector.  Such  problems  should  be  insignifi¬ 
cant  when  concentrations  of  the  coeluting 
trlhalomethane  are  in  excess  of  5  jig/1- 

*  As  a  precautionary  measure,  all  stand¬ 
ards  must  be  checked  for  purity  by  boiling 
point  determinations  or  GC/MS  assays. 


5.5.1  Bromoform  96%— available  from  Al¬ 
drich  Chemical  Company. 

5.5.2  Bromodichloromethane  97%— avail¬ 
able  from  Aldrich  Chemical  Company. 

5.5.3  Chlorodtbromomcthane— available 
from  Columbia  Chemical.  Incorporated.  Co¬ 
lumbia.  S.C. 

5.5.4  Chloroform  99%— available  from  Al¬ 
drich  Chemical  Company. 

5.6  Organic-free  water— Organic-free 

water  is  defined  as  water  free  of  interfer¬ 
ence  when  employed  in  the  procedure  de¬ 
scribed  herein. 

5.6.1  Organic-free  water  is  generated  by 
passing  tap  water  through  a  carbon  filter 
bed  containing  carbon.  Change  the  activat¬ 
ed  carbon  whenever  the  concentration  of 
any  trlhalomethane  exceeds  0.4  jig/1. 

5.8.2  A  Millipore  Super-Q  Water  System 
or  its  equivalent  may  be  used  to  generate  or¬ 
ganic-free  deionized  water. 

5.8.3  Organic-free  water  may  also  be  pre¬ 
pared  by  boiling  water  for  15  minutes.  Sub¬ 
sequently,  while  maintaining  the  tempera 
ture  at  90*  C,  bubble  a  contaminant  free 
inert  gas  through  the  water  at  100  ml/ 
minute  for  one  hour.  While  still  hot,  trans¬ 
fer  the  water  to  a  narrow  mouth  screw  cap 
bottle  with  a  Teflon  seal. 

5.6.4  Test  organic  free  water  each  day  it 
is  used  by  analyzing  it  according  to  Section 
7. 

5.7  Standard  stock  solutions. 

5.7.1  Fill  a  10.0  ml  ground  glass  stop¬ 
pered  volumetric  flask  with  approximately 

9.8  ml  of  methyl  alcohol. 

5.7.2  Allow  the  flask  to  stand  unstop¬ 
pered  about  10  minutes  or  until  all  alcohol 
wetted  surfaces  dry. 

5.7.3  Weigh  the  unstoppered  flask  to  the 
nearest  0.1  mg. 

5.7.4  Using  a  100  el  syringe,  immediately 
add  2  to  3  drops  of  the  reference  standard  to 
the  flask,  then  reweigh.  Be  sure  that  the  ref¬ 
erence  standard  falls  directly  into  the  alco¬ 
hol  without  contacting  the  neck  of  the  flask. 

5.7.5  Dilute  to  volume,  stopper,  then  mix 
by  Inverting  the  flask  several  times. 

5.7.6  Transfer  the  standard  solution  to  a 
dated  and  labeled  15  ml  screw-cap  bottle 
with  a  Teflon  cap  liner. 

Notz:  Because  of  the  toxicity  of  trihalo- 
mfethanes.  it  is  necessary  to  prepare  primary 
dilutions  in  a  hood.  It  is  further  recom¬ 
mended  that  a  NIOSH/MESA-approved 
toxic  gas  respirator  be  used  when  the  ana¬ 
lyst  handles  high  concentrations  of  such 
materials. 

5.7.7  Calculate  the  concentration  in  mi¬ 
crograms  per  microliter  from  the  net  gain  in 
weight. 

5.7.8  Store  the  solution  at  4-  C. 

Note:  All  standard  solutions  prepared  in 
methyl  alcohol  are  stable  up  to  4  weeks 
when  stored  under  these  conditions.  They 
should  be  discarded  after  that  time  has 
elapsed. 

5.8  Aqueous  calibration  standard  precau¬ 
tions. 

5.8.1  In  order  to  prepare  accurate  aque¬ 
ous  standard  solutions,  the  following  pre¬ 
cautions  must  be  observed: 
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a.  Do  not  Inject  more  than  20  pi  of  alco¬ 
holic  standards  into  100  ml  of  organic-free 
water. 

b.  Use  a  25  ^1  Hamilton  70 2N  microsyringe 
or  equivalent.  (Variations  In  needle  geome¬ 
try  will  adversely  affect  the  ability  to  deliv¬ 
er  reproducible  volumes  of  methanollc 
standards  into  water.) 

c.  Rapidly  inject  the  alohollc  standard 
into  the  expanded  area  of  the  filled  volu¬ 
metric  flask.  Remove  the  needle  as  fast  as 
possible  after  injection. 

d.  Mix  aqueous  standards  by  Inverting  the 
flask  three  times  only. 

e.  Discard  the  contents  contained  in  the 
neck  of  the  flask.  Pill  the  sample  syringe 
from  the  standard  solution  contained  in  the 
expanded  area  of  the  flask  as  directed  In 
Section  7. 

f.  Never  use  pipets  to  dilute  or  transfer 
samples  and  aqueous  standards. 

g.  Aqueous  standards,  when  stored  with  a 
headspace,  are  not  stable  and  should  be  dis¬ 
carded  after  one  hour.  Aqueous  standards 
can  be  stored  according  to  Sections  6.4.9  and 
7.2. 

5.9  Calibration  standards. 

5.9.1  Prepare,  from  the  standard  stock 
solutions,  a  multicomponent  secondary  dilu¬ 
tion  mixture  in  methyl  alcohol  so  that  a  20 
pi  injection  into  100  ml  of  organic-free 
water  will  generate  a  calibration  standard 
which  produces  a  response  close  ( ±  25%)  to 
that  of  the  unknown.  (See  8.1.) 

5.9.2  Alternative  calibration  procedure. 

5.9.2.1  Construct  a  calibration  curve  for 
each  trihalomethane  containing  a  minimum 
of  3  different  concentrations.  Two  of  the 
concentrations  must  bracket  each  unknown. 

5.9.3  Extract  and  analyze  the  aqueous 
calibration  standards  in  the  same  manner  as 
the  unknowns. 

5.9.4  Other  calibration  procedures  (7) 
which  require  the  delivery  of  less  than  20  pi 
of  methanollc  standards  to  10.0  ml  volumes 
of  water  contained  in  the  sample  syringe  are 
acceptable  only  if  the  methanollc  standard 
is  delivered  by  the  solvent  flush  technique 
(8). 

5.10  Quality  Check  Standard  Mixture. 

5.10.1  Prepare,  from  the  standard  stock 
solutions,  a  secondary  dilution  mixture  in 
methyl  alcohol  that  contains  10.0  ng/pl  of 
each  compound.  (See  5.7.8  and  5.7.8.) 

5.10.2  Daily,  prepare  and  analyze  a  2.0 
pg/1  aqueous  dilution  from  this  mixture  by 
dosing  20.0  pi  into  100  ml  of  organic-free 
water  (See  Section  8.1). 

6.  Sample  Collection  and  Handling. 

6.1  The  sample  containers  should  have  a 
total  volume  of  at  least  25  ml. 

6.1.1  Narrow-mouth  screw-cap  bottles 
with  the  TFE  fluorocarbon  faced  silicone 
septa  cap  liners  are  strongly  recommended. 

6.2  Glassware  Preparation. 

6.2.1  Wash  all  sample  bottles.  TFE  seals, 
and  extraction  flasks  in  detergent.  Rinse 
with  tap  water  and  finally  with  distilled 
water. 

6.2.2  Allow  the  bottles  and  seals  to  air 
dry.  then  place  in  an  105'  C  oven  for  1  hour, 
then  allow  to  cool  in  an  area  known  to  be 
free  of  organics. 


Non:  Do  not  heat  the  TFE  seals  for  ex¬ 
tended  periods  of  time  (>1  hour)  because 
the  silicone  layer  slowly  degrades  at  105*  C. 

6.2.3  When  cool,  seal  the  bottles  using 
the  TFE  seals  that  will  be  used  for  sealing 
the  samples. 

6.3  Sample  stabilization— A  chemical  re¬ 
ducing  agent  (Section  5.3)  is  added  to  all 
samples  in  order  to  arrest  the  formation  of 
additional  trlhalomethanes  after  sample 
collection  (7,9)  and  to  eliminate  the  possibil¬ 
ity  of  free  chlorine  reacting  with  Impurities 
in  the  extraction  solvent  to  form  interfering 
organohalides.  DO  NOT  ADD  THE  REDUC¬ 
ING  AGENT  TO  SAMPLES  AT  COLLEC¬ 
TION  TIME  WHEN  DATA  FOR  MAXIMUM 
TRIHALOMETHANE  FORMATION  IS  DE¬ 
SIRED.  If  chemical  stabilization  is  em¬ 
ployed.  then  the  reagent  is  also  added  to  the 
blanks.  The  chemical  agent  (2.5  to  3  mg/40 
ml)  is  added  in  crystalline  form  to  the 
empty  sample  bottle  just  prior  to  shipping 
to  the  sampling  site.  If  chemical  stabiliza¬ 
tion  is  not  employed  at  sampling  time  then 
the  reducing  agent  Is  added  Just  before  ex¬ 
traction. 

6.4  Sample  Collection. 

6.4.1  Collect  all  samples  in  duplicate. 

6.4.2  Fill  the  sample  bottles  in  such  a 
manner  that  no  air  bubbles  pass  through 
the  sample  as  the  bottle  is  filled. 

6.4.3  Seal  the  bottle  so  that  no  air  bub¬ 
bles  are  entrapped  In  It. 

6.4.4  Maintain  the  hermetic  seal  on  the 
sample  bottle  until  analysis. 

6.4.5  The  raw  source  water  sample  histo¬ 
ry  should  resemble  the  finished  drinking 
water.  The  average  retention  time  of  the 
finished  drinking  water  within  the  water 
plant  should  be  taken  into  account  when 
sampling  the  raw  source  water. 

6.4.6  Sampling  from  a  water  tap. 

8.4.8.1  Turn  on  the  water  and  allow  the 
system  to  flush  until  the  temperature  of  the 
water  has  stabilized.  Adjust  the  flow  to 
about  500  ml/minute  and  collect  duplicate 
samples  from  the  flowing  stream. 

6.4.7  Sampling  from  an  open  body  of 
water. 

6.4.7.1  Fill  a  1-quart  wide-mouth  bottle 
with  sample  from  a  representative  area. 
Carefully  fill  duplicate  sample  bottles  from 
the  1-quart  bottle  as  in  6.4. 

8.4.8  If  a  chemical  reducing  agent  has 
been  added  to  the  sample  bottles,  fill  with 
sample  just  to  overflowing,  seal  the  bottle, 
and  shake  vigorously  for  1  minute. 

6.4.9  Sealing  practice  for  septum  seal 
screw  cap  bottles. 

6.4.9. 1  Open  the  bottle  and  fill  to  over¬ 
flowing.  Place  on  a  level  surface.  Position 
the  TFE  side  of  the  septum  seal  upon  the 
convex  sample  meniscus  and  seal  the  bottle 
by  screwing  the  cap  on  tightly. 

6. 4. 9. 2  Invert  the  sample  and  lightly  tap 
the  cap  on  a  solid  surface.  The  absence  of 
entrapped  air  indicates  a  successful  seal.  If 
bubbles  are  present,  open  the  bottle,  add  a 
few  additional  drops  of  sample,  then  reseal 
bottle  as  above. 

6.4.10  Sample  blanks. 

6.4.10.1  Prepare  blanks  in  duplicate  at 
the  laboratory  by  filling  and  sealing  sample 
bottles  with  organic-free  water  just  prior  to 


shipping  the  sample  bottles  to  the  aamplN>‘ 
site.  >V 

6.4.10.2  If  the  sample  is  to  be  stabilized.* 

add  an  identical  amount  of  reducing  agent 
to  the  blanks.  ■  -u» 

6.4.10.3  Ship  the  blanks  to  and  from 
sampling  site  along  with  the  sample  bottr  . 

6.4.10.4  Store  the  blanks  and  the  sam¬ 
ples.  collected  at  a  given  site  (sample  set), 
together  in  a  protected  area  known  to 
free  from  contamination.  A  sample  set  i akV. 
fined  as  all  the  samples  collected  at  a  git.y. 
site  (l.e..  at  a  water  treatment  plant,  difjfr 
cate  raw  source  water,  duplicate  finished 
water  and  the  duplicate  sample  blanks  com¬ 
prise  the  sample  set). 


6.5  When  samples  are  collected 
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stored  under  these  conditions,  no  mea&(^ 
able  loss  of  trihalomethanes  has  been  de¬ 
tected  over  extended  periods  of  time  (7).  It 
is  recommended  that  the  samples  be  r£W 
lyzed  within  14  days  of  collection.  iVJ 

7.  Extraction  and  Analysis.  tV\ 

7.1  Remove  the  plungers  from  two  10-ml 
syringes  and  attach  a  closed  syringe  waive  to 
each. 

7.2  Open  the  sample  bottle'  (or 

ard)  and  carefully  pour  the  sample  into  , _ 

of  the  syringe  barrels  until  it  overflows.  Re' 
place  the  plunger  and  compress  the  sample. 
Open  the  syringe  valve  and  vent  any  resi<yv 
air  while  adjusting  the  sample  volume*/^ 
10.0  ml.  Close  the  valve.  J6- 

7.3  Fill  the  second  syringe  in  an  identical 
manner  from  the  same  sample  bottle.  This 
syringe  is  reserved  for  a  replicate  ansd'vjr 
(see  8.3  and  8.4). 

7.4  Pipette  2.0  ml  of  extraction  solv*.*^. 

into  a  clean  extraction  flask.  *  ** 

7.5  Carefully  inject  the  contents  of  the 
syringe  into  the  extraction  flask. 

7.6  Seal  with  a  Teflon  faced  septum. 

7.7  Shake  vigorously  for  l  minute. 

7.8  Let  stand  until  the  phases  sepal---. 

( / 60  seconds). 

7.8.1  If  the  phases  do  not  separate  on 
standing  then  centrifugation  can  be 


facilitate  separation. 


-Vi 


7.9  Analyze  the  sample  by  injecting  3.4»\» 
(solvent  flush  technique.  (8))  of  the  upper 
(organic)  phase  into  the  gas  chromato¬ 
graph. 

8.  Analytical  Quality  Control  r_ 

8.1  A  2  |ig/l  quality  check  standard  (!„*». 
5.10)  should  be  extracted  and  analyzed  each 
day  before  any  samples  are  analyzed.  In¬ 
strument  status  checks  and  lower  limit . 
detection  estimations  based  upon  respo'.v*. 
factor  calculations  at  5  times  the  noise  le\'\. 
are  obtained  from  these  data.  In  additibh' 
the  data  obtained  from  the  quality  check 
standard  can  be  used  to  estimate  the 
centration  of  the  unknowns.  From  this  ■**„*, 
formation  the  appropriate  standards  canvVS 
determined. 

8.2  Analyze  the  sample  blank  and  the 
raw  source  water  to  monitor  for  potential 

-  y? 

'  If  for  any  reason  the  chemical  reduc— 
agent  has  not  been  added  to  the  sample, 
then  It  must  be  added  just  prior  to  analyses 
at  the  rate  of  2.5  to  3  mg/40  ml  or  by  add,-.J_- 
1  mg  directly  to  the  sample  in  the  exti. -N 
tion  flask.  *_ -*, 
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Interferences  as  described  in  Sections  3.1. 
WO 3.2.  and  3.3 

8.3  Spiked  samples. 

8.3.1  For  those  laboratories  analyzing 
inore  than  10  samples  a  day.  each  10th 

iple  analyzed  should  be  a  laboratory-gen- 
V derated  spike  which  closely  duplicates  the 
average  finished  drinking  water  in  trihalo- 
methane  composition  and  concentration. 
.Prepare  the  spiked  sample  in  organic-free 
[water  as  described  in  section  5.9. 

8.3.2  In  those  laboratories  analyzing  less 
than  10  samples  daily,  each  time  the  analy¬ 
sis  is  performed,  analyze  at  least  one  labora- 

m  tory  generated  spike  sample  which  closely 
T^jduplicates  the  average  finished  drinking 
■{Viwater  in  trihalomethane  composition  and 
"^"concentration.  Prepare  the  spiked  sample  in 
organic-free  water  as  described  in  section 
-  .  5.9. 

Wv)  8.3.3  Maintain  an  up-to-date  log  on  the 
Vyaccuracy  and  precision  data  collected  in  Sec- 
' * '’lions  8.3  and  8.4.  If  results  are  significantly 
different  than  those  cited  in  Section  10.1. 
the  analyst  should  check  out  the  entire 
r , 'Sinai y sis  scheme  to  determine  why  the  labo- 
■yV^tory's  precision  and  accuracy  limits  are 
•  -"'greater. 

8.4  Randomly  select  and  analyze  10%  of 
all  samples  in  duplicate. 

8.5  Analyze  all  samples  in  duplicate 
''j.Nsrhich  appear  to  deviate  more  than  30% 
r  from  any  established  norm. 

8.6  Quarterly,  spike  an  EMSL-Cincinnati 
trihalomethane  -quality  control  sample  into 

s  prganic-free  water  and  analyze. 

[».■’  8.6.1  The  results  of  the  EMSL  trihalo- 
£»Cynethane  quality  control  sample  should 
agree  within  20%  of  the  true  value  for  each 
trihalomethane.  If  they  do  not.  the  analyst 
-.must  check  each  step  in  the  standard  gen- 
teas- ration  procedure  to  solve  the  problem. 

■■  8.7  It  is  important  that  the  analyst  be 
1  '  aware  of  the  linear  response  characteristics 
of  the  electron  capture  system  that  is  uti¬ 
lized.  Calibration  curves  should  be  generat- 
■U'fd  and  rechecked  quarterly  for  each  trihalo- 


JVynethane  over  the  concentration  range  en- 
"countered  in  the  samples  in  order  to  con¬ 
firm  the  linear  response  range  of  the 
system.  Quantitative  data  cannot  be  caleu- 
■  iated  from  non-linear  responses.  Whenever 
<£?jion-linear  responses  are  noted,  the  analyst 
'v-rmust  dilute  the  sample  for  reanalysis. 

8.8  Maintain  a  record  of  the  retention 
times  for  each  trihalomethane  using  data 
’.'■/feathered  from  spiked  samples  and  stand- 
V[}Aards. 

8.8.1  Daily  calculate  the  average  reten¬ 
tion  time  for  each  trihalomethane  and  the 
variance  encountered  for  the  analyses. 

8.8.2  If  individual  trihalomethane  reten- 
v-r.’.ion  time  varies  by  more  than  10%  over  an 
V»“eight  hour  period  or  does  not  fall  within 

10%  of  an  established  norm,  the  system  is 

out  of  control."  The  source  of  retention 
^-  data  variation  must  be  corrected  before  ac- 
V,”j:eptable  data  can  be  generated 
*»“"  9.  Calculations. 

9.1  Locate  each  trihalomethane  in  the 
sample  chromatogram  bv  comparing  the  re 
.  -^.ention  time  of  the  suspect  peak  to  the  data 
y**jgathered  In  8.8. 1.  The  retention  time  of  the 
_.*■  puspect  peak  must  fall  within  the  limits  es¬ 


tablished  in  8.8.1  for  a  single  column  identi¬ 
fication. 

9.2  Calculate  the  concentration  of  each 
trihalomethane  by  comparing  the  peak 
heights  or  peak  areas  of  the  samples  to 
those  of  the  standards.  Round  off  the  data 
to  the  nearest  ns/l  or  two  significant  Fig¬ 
ures. 

Concentration,  yig/1  =  sample  peak  height/ 
standard  peak  height  x  standard  concen¬ 
tration.  yg/l. 

9.3  Calculate  the  total  trihalomethane 
concentration  (TTHM)  by  summing  the  4 
individual  trihalomethane  concentrations  In 
(j.g/1:  TTHM  (p.s/1)  =  (cone.  CHC1.1  +  (cone. 
CHBrCl,)  +  (conc.  CHBr,Cl)  +  (conc.  CHBr>) 

9.4  Calculate  the  limit  of  detection 
(LOD)  for  each  trihalomethane  not  detect¬ 
ed  using  the  following  criteria: 

(AXATT) 

.  LOO  (tig/l)  - - 

(8XATT)  »  (2  Mg/l) 

Where: 

B  =  peak  height  (mm)  of  2  ^g/1  quality 
check  standard 

A  =  5  times  the  noise  level  in  mm  at  the 
exact  retention  time  of  the  trihalometh¬ 
ane  or  the  base  line  displacement  in  mm 


from  theoretical  zero  at  the  exact  reten¬ 
tion  time  for  the  trihalomethane. 

ATT  =  attenuation  factor. 

9.5  Report  the  results  obtained  from' the 
lower  limit  of  detection  estimates  along 
with  the  data  for  the  samples. 

10.  Precision  and  Accuracy 

10.1  Single  lab  precision  and  accuracy. 
The  data  in  Table  II  were  generated  by 
spiking  organic-free  water  with  trihalo- 
methanes  as  described  in  5.9.  The  mixtures 
were  analyzed  by  the  analyst  as  true  un¬ 
knowns. 

Table  1 — Retention  Times  tor  Tnhslomelhanes 


Retention  time  minutes 


Trihaiomeihane 

. 

Column 

Column 

Column 

A 

B 

C 

Chkyoiorm 

1  0 

1  3 

4  9 

Bromodichiofomethane 

1  5 

*2  5 

11  0 

Chiorodibromomethane 
(DitHomochior  omethane  > 

2  6 

56 

23  1 

bromolprm 

55 

10  9 

39  4 

*  On  this  column  trichloroethylene,  a  common  raw  source 
water  contaminate  coelutes  with  oromodichiofomeihan* 


Table  II — Single  Laboratory  Accuracy  and  Precision 


Dose  level 
Mg/I 


Number  of 
samples 


Mean  »g/> 


Precision 

relative 

standard 

deviation. 

percent 


Accuracy 

percent 

recovery 


Compound 

CHCJ,  .  9  1 

CHCJ, .  59 

CH8rCl, .  ....  .  1.2 

CHBrCl,  .  12 

CHBrfCJ  2  7 

CH8r,C1 .  17 

CHBr,  .  2.9 

CHBr, . 14 


5 

10 

11 

110 

3 

73 

53 

106 

5 

1  3 

98 

108 

2 

15 

14 

125 

5 

20 

17 

74 

3 

16 

99 

94 

5 

22 

10 

76 

3 

16 

12 

114 
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COLUMN  PACKING:  1T5SP-I000 
CARRIE!  GAS  Sr.  CH.  IN  AIOON 
CARRIER  HOW:  AO  Ml/MIN. 
COLUMN  TEMPERATURE  JO*C 
DETECTOR;  ELECTRON  CAPTURE 


I  ,1 


COLUMN  PACKING;  10% 
SOUALANE  CARRIER 
flOW.  2  S  mi  /  min  COLUMN 
TEMPERATURE:  6/ 


RETENTION  TIME  IN  MINUTES 


FIGURE  1.  FINISHED  WATER  EXTRACT 


01  23456  739  10  II  12 

TIME  (mir»| 

FIGURE  2.  EXTRACT  OF  STANDARD 
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FEDERAL  REGULATIONS 

which  the  result  is  received  or  (B)  the 
first  ten  days  following  the  end  of  the 
required  monitoring  period  as  stipulated 
by  the  State,  whichever  of  these  is 
shortest. 

(b)  The  supplier  of  water  shall  report 
to  the  State  within  48  hours  the  failure 
to  comply  with  any  primary  drinking 
water  regulation  (Including  failure  to 
comply  with  monitoring  requirements) 
set  forth  in  this  part. 

(c)  The  supplier  of  water  is  not  re¬ 
quired  to  report  analytical  results  to  the 
State  in  cases  where  a  State  laboratory 
performs  the  analysis  and  reports  the 
results  to  the  State  office  which  would 
normally  receive  such  notification  from 
the  supplier. 

(•Editor's  note:  EPA  August  27,  1980, 
amended  141.31(c),  however,  the  text  of 
the  amendment  was  not  published  (45 
FR  57345).] 

(d)  The  water  supply  system,  within 
ten  days  of  completion  of  each  public 
notification  required  pursuant  to 

1 141.32,  shall  submit  to  the  State  a 
representative  copy  of  each  type  of 
notice  distributed,  published,  posted, 
and/or  made  available  to  the  persons 
served  by  the  system  and/or  to  the 
media. 

(e)  The  water  supply  system  shall 
submit  to  the  State  within  the  time 
stated  in  the  request  copies  of  any 
records  required  to  be  maintained  under 
S  141.33  hereof  or  copies  of  any 
documents  then  in  existence  which  the 
State  or  the  Administrator  is  entitled  to 
inspect  pursuant  to  the  authority  of 

1 1445  of  the  Safe  Drinking  Water  Act  or 
Uie  equivalent  provisions  of  State  law. 


30  35 


TIME  (min) 


FIGURE  3.  EXTRACT  OF  STANDARD 


Maximum 

Potential 


The  water  sample  used  for  this  determina- 
ion  is  taken  from  a  point  in  the  distribution 
J^ystem  that  reflects  maximum  residence 
V’^jlme.  Procedures  for  sample  collection  and 
'  ""handling  are  given  in  EMSL  Methods  501.1 
and  501.2.  No  reducing  agent  is  added  to 
,  ^"quench”  the  chemical  reaction  producing 
NryTHMs  at  the  time  of  sample  collection.  The 
.  JVlment  is  to  permit  the  level  of  THM  precur- 
J*sors  to  be  depleted  and  the  concentration  of 
the  THMs  to  be  maximized  for  the  supply 
being  tested. 

Pour  experimental  parameters  affecting 
-maximum  THM  production  are  pH.  tem- 
*  perature.  reaction  time  and  the  presence  of 
a  disinfectant  residual.  These  parameters 
are  dealt  with  as  follows: 

/■  Measure  the  disinfectant  residual  at  the 
•/■“selected  sampling  point.  Proceed  only  if  a 
*  measurable  disinfectant  residua!  is  present. 
Collect  triplicate  40  ml  water  samples  at  the 
pH  prevailing  at  the  time  of  sampling,  and 

y .  ■ 


prepare  a  method  blank  according  to  the 
EMSL  methods.  Seal  and  store  these  sam¬ 
ples  together  for  7  days  at  25*C  or  above. 
After  this  time  period,  open  one  of  the 
sample  containers  and  check  for  disinfec¬ 
tant  residual.  Absence  of  a  disinfectant  re¬ 
sidual  Invalidates  the  sample  for  further 
analyses.  Once  a  disinfectant  residual  has 
been  demonstrated,  open  another  of  the 
sealed  samples  and  determine  total  THM 
concentration  using  either  of  the  EMSL 
analytical  methods. 


Subpart  D— Reporting,  Public  Notifi¬ 
cation  and  Record  Keeping 
J  141.31  Reporting  requirement*. 

(a)  Except  where  a  shorter  period  is 
specified  in  this  part,  the  supplier  of 
water  shall  report  to  the  State  the 
results  of  any  test  measurement  or 
analysis  required  by  this  part  within  (A) 
the  first  ten  days  following  the  month  in 


9  141.32  Public  notification. 

(a)  If  a  community  water  system 
fails  to  comply  with  an  applicable 
maximum  contaminant  level  estab¬ 
lished  in  Subpart  B,  fails  to  comply 
with  an  applicable  testing  procedure 
established  in  Subpart  C  of  this  part, 
is  granted  a  variance  or  an  exemption 
from  an  applicable  maximum  contami¬ 
nant  level,  fails  to  comply  with  the  re¬ 
quirements  of  any  schedule  prescribed 
pursuant  to  a  variance  or  exemption, 
or  fails  to  perform  any  monitoring  re¬ 
quired  pursuant  to  Section  1445  (a)  of 
the  Act.  the  supplier  of  water  shall 
notify  persons  served  by  the  system  of 
the  failure  or  grant  by  inclusion  of  a 
notice  in  the  first  set  of  water  bills  of 


[8m.  141.32(a)] 
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the  system  issued  after  the  failure  or 
grant  and  in  any  event  by  written 
notice  within  three  months.  Such 
notice  shall  be  repeated  at  least  once 
every  three  months  so  long  as  the  sys¬ 
tem's  failure  continues  or  the  variance 
or  exemption  remains  in  effect.  If  the 
system  issues  water  bills  less  frequent¬ 
ly  than  quarterly,  or  does  not  issue 
water  bills,  the  notice  shall  be  made 
by  or  supplemented  by  another  form 
of  direct  mail. 

(b)  If  a  community  water  system  has 
failed  to  comply  with  an  applicable 
maximum  contaminant  level,  the  sup¬ 
plier  of  water  shall  notify  the  public 
of  such  failure,  in  addition  to  the  noti¬ 
fication  required  by  paragraph  (a)  of 
this  section,  as  follows: 

(1)  By  publication  on  not  less  than 
three  consecutive  days  in  a  newspaper 
or  newspapers  of  general  circulation  in 
the  area  served  by  the  system.  Such 
notice  shall  be  completed  within  four¬ 
teen  days  after  the  supplier  of  water 
learns  of  the  failure. 

(2)  By  furnishing  a  copy  of  the 
notice  to  the  radio  and  television  sta¬ 
tions  serving  the  area  served  by  the 
system.  Such  notice  shall  be  furnished 
within  seven  days  after  the  supplier  of 
water  learns  of  the  failure. 

(3)  Except  that  the  requirements  of 
this  subsection  (b)  may  be  waived  by 
the  State  if  it  determines  that  the 
violation  has  been  corrected  promptly 
after  discovery,  the  cause  of  the 
violation  has  been  eliminated,  and  there 
is  no  longer  a  risk  to  public  health. 

(c)  If  the  area  served  by  a  community 
water  system  is  not  served  by  a  daily 
newspaper  of  general  circulation,  notifi¬ 
cation  by  newspaper  required  by  para¬ 
graph  (b)  of  this  section  shall  instead  be 
given  by  publication  on  three  consecutive 
weeks  in  a  weekly  newspaper  of  general 
circulation  serving  the  area.  If  no  weekly 
or  daily  newspaper  of  general  circula¬ 
tion  serves  the  area,  notice  shall  be  given 
by  posting  the  notice  in  post  offices  with¬ 
in  the  area  served  by  the  system. 

(d)  If  a  non-community  water  system 
fails  to  comply  with  an  applicable  MCL 
established  in  Subpart  B  of  this  part 
fails  to  comply  with  an  applicable 
testing  procedure  established  in  Subpart 
C  of  this  part,  is  granted  a  variance  or 
an  exemption  from  an  applicable  MCL, 
fails  to  comply  with  the  requirements  of 
any  schedule  prescribed  pursuant  to  a 
variance  or  exemptioa  or  fails  to 
perform  any  monitoring  requirement 
pursuant  to  section  1445(a)  of  the  Act 


the  supplier  of  water  shall  give  notices 
by  continuous  posting  of  such  failure  or 
granting  of  a  variance  or  exemption  to 
the  persons  served  by  the  system  as 
long  as  the  failure  or  granting  of  e 
variance  or  exemption  continues.  The 
form  and  manner  for  such  notices  shall 
be  prescribed  by  the  State  and  shall 
ensure  that  the  public  using  the  system 
is  adequately  informed  of  the  failure  or 
granting  of  the  variance  or  exemption. 

<e>  Notices  given  pursuant  to  this  sec¬ 
tion  shall  be  written  in  a  manner  reason¬ 
ably  designed  to  inform  fully  the  users 
of  the  system.  The  notice  shall  be  con¬ 
spicuous  and  shall  not  use  unduly  tech¬ 
nical  language,  unduly  small  print  or 
other  methods  which  would  frustrate  the 
purpose  of  the  notice.  The  notice  shall 
disclose  all  material  facts  regarding  the 
subject  including  the  nature  of  the  prob¬ 
lem  and.  when  appropriate,  a  clear  state¬ 
ment  that  a  primary  drinking  water 
regulation  has  been  violated  and  any  pre¬ 
ventive  measures  that  should  be  taken  by 
the  public.  Where  appropriate,  or  where 
designated  by  the  State,  bilingual  notice 
shall  be  given.  Notices  may  include  a  bal¬ 
anced  explanation  of  the  significance  or 
seriousness  to  the  public  health  of  the 
subject  of  the  notice,  a  fair  explanation 
of  steiis  taken  by  the  system  to  correct 
any  problem  and  the  results  of  any  addi¬ 
tional  sampling. 

.(f)  Notice  to  the  public  required  by 
this  section  may  be  given  by  the  State  on 
behalf -of  the  supplier  of  water. 

(g)  In  any  instance  in  which  notifica¬ 
tion  by  mail  is  required  by  paragraph  (a) 
of  this  section  but  notification  by  news¬ 
paper  or  to  radio  or  television  stations 
is  not  required  by  paragraph  (b)  of  this 
section,  the  State  may  order  the  supplier 
of  water  to  provide  notification  by  news¬ 
paper  and  to  radio  and  television  stations 
when  circumstances  make  more  immedi¬ 
ate  or  broader  notice  appropriate  to 
protect  the  public  health. 


§  141.33  Record  maintenance. 

Any  owner  or  operator  of  a  public 
water  system  subject  to  the  provisions  of 
this  part  shall  retain  on  its  premises  or 
at  a  convenient  location  near  its  prem¬ 
ises  the  following  records: 

(a)  Records  of  bacteriological  analyses 
made  pursuant  to  this  part  shall  be  kept 
for  not  less  than  5  years.  Records  of 
chemical  analyses  made  pursuant  to  this 
part  shall  be  kept  for  not  less  than  10 
years.  Actual  laboratory  reports  may  be 
kept,  or  data  may  be  transferred  to  tab¬ 
ular  summaries,  provided  that  the  fol¬ 
lowing  information  is  Included: 
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(1)  The  date,  place,  and  time  of  sam-Vr,  ■ 
pling,  and  the  name  of  the  pejwon  who'-' ' 
collected  the  sample; 

(2)  Identification  of  the  sample  as  to. 
whether  it  was  a  routine  distribution 
system  sample,  check  sample,  raw  or./, 
process  water  sample  or  other  special'  * 
purpose  sample; 

(3)  Date  of  analysis; 

(4)  Laboratory  and  person  responsible 
for  performing  analysis; 

(5)  The  analytical  technique/ method 
used;  and 

(6)  The  results  of  the  analysis. 

(b)  Records  of  action  taken  by  the^  ' 

system  to  correct  violations  of  primary ' j* 
drinking  water  regulations  shall  be  kept 
for  a  period  not  less  than  3  years  after 
the  last  action  taken  with  respect  to  the/-, 
particular  violation  involved.  /V 

(c)  Copies  of  any  written  reports,^’ 
summaries  or  communications  relating 

to  sanitary  surveys  of  the  system  con¬ 
ducted  by  the  system  itself,  by  a  private'll 
consultant,  or  by  any  local.  State  or  Fed- vvl 
eral  agency,  shall  be  kept  for  a  period  VV 
not  less  than  10  years  after  completion 
of  the  sanitary  survey  involved. 

(d)  Records  concerning  a  variance  orh&>' 
exemption  granted  to  the  system  shall 

be  kept  for  a  period  ending  not  less  than 
5  years  following  the  expiration  of  such 
variance  or  exemption.  .  . 


Subpart  E — Special  Monitoring 
Regulation*  for  Organic  Chamlcala 
and  Otharwlaa  Unregulated 
Contaminants 


9  141.41  Special  monitoring  for  sodium.  v-  ^ 

(a)  Suppliers  of  water  for  community 
public  water  systems  shall  collect  and  v-^ 
analyze  one  sample  per  plant  at  the 
entry  point  of  the  distribution  system  for 
the  determination  of  sodium  , 

concentration  levels:  samples  must  be 
collected  and  analyzed  annually  for 
systems  utilizing  surface  water  sources 
in  whole  or  in  part,  and  at  least  every 
three  years  for  systems  utilizing  solely 
ground  water  sources.  The  minimum 
number  of  samples  required  to  be  taken 
by  the  system  shall  be  based  on  the 
number  of  treatment  plants  used  by  the 
system,  except  that  multiple  wells 
drawing  raw  water  from  a  single  aquifer 
may,  with  the  State  approval,  be 
considered  one  treatment  plant  for 
determining  the  minimum  number  of 
samples.  The  supplier  of  water  may  be 
required  by  the  State  to  collect  and 
analyze  water  samples  for  sodium  more  r'j 


[Sec.  14141(a)] 
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frequently  In  location*  where  the 
•odium  content  i*  variable. 

(b)  The  eupplier  of  water  shall  report 
to  EPA  and/or  the  State  the  results  of 
the  analyses  for  sodium  within  the  first 
10  days  of  the  month  following  the 
month  in  which  the  sample  results  were 
received  or  within  the  first  10  days 
following  the  end  of  the  required 
monitoring  period  as  stipulated  by  the 
State,  whichever  of  these  is  first.  If  more 
than  annual  sampling  is  required  the 
supplier  shall  report  the  average  sodium 
concentration  within  10  days  of  the 
month  following  the  month  in  which  the 
analytical  results  of  the  last  sample  used 
for  the  annual  average  was  received. 

The  supplier  of  water  shall  not  be 
required  to  report  the  results  to  EPA 
where  the  State  has  adopted  this 
regulation  and  results  are  reported  to 
the  State.  The  supplier  shall  report  the 
results  to  EPA  where  the  State  has  not 
adopted  this  regulation. 

(c)  The  supplier  of  water  shall  notify 
appropriate  local  and  State  public 
health  officials  of  the  sodium  levels  by 
written  notice  by  direct  mail  within 
three  months.  A  copy  of  each  notice 
required  to  be  provided  by  this 
paragraph  shall  be  sent  to  EPA  and/or 
the  State  within  10  days  of  its  issuance. 
The  supplier  of  water  is  not  required  to 
notify  appropriate  local  and  State  public 
health  officials  of  the  sodium  levels 
where  the  State  provides  such  notices  in 
lieu  of  the  supplier. 

(d)  Analyses  for  sodium  shall  be 
performed  by  the  flame  photometric 
method  in  accordance  with  the 
procedures  described  in  “Standard 
Methods  for  the  Examination  of  Water 
and  Wastewater,"  14th  Edition,  pp.  250- 
253;  or  by  Method  273.1,  Atomic 
Absorption — Direct  Aspiration  or 
Method  273.2,  Atomic  Absorption- 
Graphite  Furnace,  in  “Methods  for 
Chemical  Analysis  of  Water  and 
Waste,"  EMSL.  Cincinnati.  EPA,  1979;  or 
by  Method  Dl428-64(a)  in  Annual  Book 
of  ASTM  Standards,  part  31.  Water. 
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monitoring  for  corrosivity 


(a)  Suppliers  of  water  for  community 
public  water  systems  shall  collect 
samples  from  a  representative  entry 
point  to  the  water  distribution  system 
for  the  purpose  of  analysis  to  determine 
the  corrosivity  characteristics  of  the 
water. 


(1)  The  supplier  shall  collect  two 
samples  per  plant  for  analysis  for  each 
plant  using  surface  water  sources 
wholly  or  in  part  or  more  if  required  by 
the  State;  one  during  mid-winter  and 
one  during  mid-summer.  The  supplier  of 
the  water  shall  collect  one  sample  per 
plant  for  analysis  for  each  plant  using 
ground  water  sources  or  more  if 
required  by  the  State.  The  minimum 
number  of  samples  required  to  be  taken 
by  the  system  shall  be  based  on  the 
number  of  treatment  plants  used  by  the 
system,  except  that  multiple  wells 
drawing  raw  water  from  a  single  aquifer 
may,  with  the  State  approval,  be 
considered  one  treatment  plant  for 
determining  the  minimum  number  of 
samples. 

(2)  Determination  of  the  corrosivity 
characteristics  of  the  water  shall  Include 
measurement  of  pH,  calcium  hardness, 
alkalinity,  temperature,  total  dissolved 
solids  (total  filterable  residue),  and 
calculation  of  the  Langelier  Index  in 
accordance  with  paragraph  (c)  below. 
The  determination  of  corrosivity 
characteristics  shall  only  include  one 
round  of  sampling  (two  samples  per 
plant  for  surface  water  ana  one  sample 
per  plant  for  ground  water  sources). 
However,  States  may  require  more 
frequent  monitoring  as  appropriate.  In 
addition.  States  have  the  discretion  to 
require  monitoring  for  additional 
parameters  which  may  indicate 
corrosivity  characteristics,  such  as 
sulfates  and  chlorides.  In  certain  cases, 
the  Aggressive  Index  as  described  in 
paragraph  (c),  can  be  used  instead  of  the 
Langelier  Index  the  supplier  shall 
request  in  writing  to  the  State  and  the 
State  will  make  this  determination. 

(b)  The  supplier  of  water  shall  report 
to  EPA  and/or  the  State  the  results  of 
the  analyses  for  the  corrosivity 
characteristics  within  the  first  10  days  of 
the  month  following  the  month  in  which 
the  sample  results  were  received  If 
more  frequent  sampling  Is  required  by 
the  State,  the  supplier  can  accumulate 
the  data  and  shall  report  each  value 
within  10  days  of  the  month  following 
the  month  in  which  the  analytical  results 
of  the  last  sample  was  received.  The 
supplier  of  water  shall  not  be  required 
to  report  the  results  to  EPA  where  the 
State  has  adopted  this  regulation  and 
results  are  reported  to  the  State. 

(c)  Analyses  conducted  to  determine 
the  corrosivity  of  the  water  shall  be 
made  in  accordance  to  the  following 
methods; 
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(1)  Langelier  Index — “Standard 
Methods  (or  the  Examination  of  Water 
and  Wastewater,"  14th  Edition,  Method 
203,  pp.  01-63. 

(2)  Aggressive  Index — "AWWA 
Standard  for  Asbestos-Cement  Pipe,  4 
in.  through  24  in.  for  Water  and  Other 
Liquids,”  AWWA  C400-77,  Revision  of 
C400-75,  AWWA,  Denver,  Colorado. 

(3)  Total  Filtrable  Residue— “Standard 
Methods  for  the  Examination  of  Water 
and  Wastewater,”  14th  Edition,  Method 
208B,  pp.  92-93;  or  "Methods  for 
Chemical  Analysis  of  Watar  and 
Wastes,”  Method  100.1. 

(i)  Temperature— “Standard  Methods 
for  the  Examination  of  Water  and 
Wastewater,”  14th  Edition.  Method  212, 
pp.  125-120. 

“(5)  Calcium — EDTA  ti trimetric 
method  ‘Standard  Methods  for  the 
Examination  of  Water  and  Wastewater, 
14th  Edition.  Method  306C,  pp.  189-191; 
or  ‘Annual  Book  of  ASTM  Standards,' 
Method  D-1126-67B;  'Methods  for 
Chemical  Analysis  of  Water  and 
Wastes,’  Method  215.2.” 

[141.42(c)(5)  amended  by  47  FR  10998, 
March  12,  1982) 

(6)  Alkalinity — Methyl  Orange  end 
point  pH  4.5.  “Standard  Methods  for  the 
Examination  of  Water  and  Wastewater," 
14th  Edition,  Method  403,  pp.  278-281; 
or  “Annual  Book  of  ASTM  Standards,” 
Method  D1067-70B;  or  “Methods  for 
Chemical  Analysis  of  Water  and  Wastes,” 
Method  310.1. 

[141.42(c)(6)  corrected  by  47  FR  10998, 
March  12,  1982] 

(7)  pH — “Standard  Methods  for  the 
Examination  of  Water  and 
Wastewater,”  14th  Edition,  Method  424, 
pp.  400-465;  or  “Methods  for  Chemical 
Analysis  of  Water  and  Wastes."  Method 
150.1;  or  “Annual  Book  of  ASTM 
Standards,"  Method  D- 1293-7  8 A  or  B 

[141.42(c)(7)  corrected  by  47  FR  10998, 
March  12,  1982] 

(S)  Chloride — Potentiometric  Method. 
"Standard  Methods  for  the  Examination 
of  Water  ahd  Wastewater,”  14th 
Edition,  p.  300. 

(9)  Sulfate — Turbidimetric  Method. 
"Methods  for  Chemical  Analysis  of 
Water  and  Wastes,”  pp.  277-278.  EPA. 
Office  of  Technology  Transfer, 
Washington,  D.C.  20460, 1974,  or 
"Standard  Methods  for  the  Examination 


(8m.  14142(e)(9)] 
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of  Water  and  Wastewater,"  14th  Edi¬ 
tion,  pp.  496-498 

[141.42(c)(9)  corrected  by  47  FR  10998, 
March  12,  1982] 

(d)  Community  water  supply  system* 
•lull  Identify  whether  the  following 
construction  materials  are  present  in 
their  distribution  system  and  report  to 
the  State: 


•  Lead  from  piping,  solder,  caulking, 
interior  lining  of  distribution  meins, 
alloys  and  home  plumbing. 

•  Copper  from  piping  and  alloys, 
service  lines,  and  home  plumbing. 

•  Galvanized  piping,  service  lines, 
and  home  plumbing. 


•  Ferrous  piping  i 
cast  iron  ana  steel 


sterial*  such  as 
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•  Asbestos  cement  pipe. 

In  addition,  States  mey  require 
identification  and  reporting  of  other 
materials  of  construction  present  in 
distribution  systems  that  may  contribute 
contaminants  to  the  drinking  water,  ' 
such  as: 

•  Vinyl  lined  asbestos  cement  pipe.  , 

•  Coal  tar  lined  pipes  and  tanks. 
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TW*  40 — Protection  of  Environment 

CHAPTER  I— ENVIRONMENTAL 
PROTECTION  AGENCY 

PART  142— NATIONAL  INTERIM  PRIMARY 
DRINKING  WATER  REGULATIONS  IM¬ 
PLEMENTATION 

.Implementation  of  Standards 

Subpart  A — Samnl  Provisions 

Sec. 

142.1  Applicability. 

142.2  Definitions. 

142  3  Scope. 

142.4  State  and  Local  Authority. 

Subpart  B — Primary  Enforcement  Responsibility 

142.10  Requirements  for  a  Determination  of 

Primary  Enforcement  Responsibil¬ 
ity. 

142.11  Request  for  Determination  of  Pri¬ 

mary  Enforcement  Responsibility. 

142.12  Determination  of  Primary  Enforce¬ 

ment  Responsibility. 

142.13  Public  Hearings. 

142.14  Records  Kept  by  States. 

142.16  Reports  by  States. 

142.16  State  Public  Notification  Require¬ 
ments. 

Subpart  C— Review  of  State-Issued  Variances 
and  Exemptions 

14220  State-Issued  Variances  and  Exemp¬ 

tions. 

14221  State  Consideration  of  a  Variance  or 

Exemption  Request. 

14222  Review  of  State  Variances.  Exemp¬ 

tions  and  Schedules. 

14223  Notice  to  State. 

14224  Administrator's  Rescission. 

Subpart  O— Federal  Enforcement 
14220  Failure  by  State  to  Assure  Enforce¬ 
ment. 

142.31  Federal  Action. 

142.32  Petition  for  Public  Hearing. 

142.33  Public  Hearing. 

142.34  Entry  and  Inspection  of  Public  Water 

Systems. 

Subpart  E — Variances  Issued  by  the 
Administrator 

142.40  Requirements  for  a  Variance. 

142.41  Variance  Request. 

142.42  Consideration  of  a  Variance  Request. 

142.43  Disposition  of  a  Variance  Request. 

142.44  Public  Hearings  on  Variances  and 

Schedules. 

142.46  Aotlon  After  Hearing. 

142.46  Alternative  Treatment  Techniques. 

Subperl  f — Exemption*  Issued  by  the 
Administrator 

142.50  Requirements  for  an  Exemption. 

142.31  Exemption  Request. 

142.32  Consideration  of  an  Exemption  Re¬ 

quest. 

142.33  Disposition  of  an  Exemption  Request. 


142.54  public  Hearings  on  Exemption 

Schedules. 

142.55  Pinal  Schedule. 

AuTHOtrrr :  Secs.  1413,  1414,  1415,  1416, 
1445  and  1450  of  Pub.  L.  03-523,  88  Stat.  1660 
(42  CT.S.C.  300g-2,  SOOg-3,  300g-4,  300g-6. 
300J-4  and  300J-0). 

Subpart  A — General  Provisions 
§  142.1  Applicability. 

This  part  sets  forth,  pursuant  to  Sec¬ 
tions  1413  through  1416,  1445  and  1450 
of  the  Public  Health  Service  Act,  as 
amended  by  the  Safe  Drinking  Water 
Act.  Pub.  L.  93-523,  regulations  for  the 
implementation  and  enforcement  of  the 
national  primary  drinking  water  regu¬ 
lations  contained  in  Part  141  of  this 
chapter. 

§  142.2  Definitions. 

As  used  in  this  part,  and  except  as 
otherwise  specifically  provided: 

(a)  "Act”  means  the  Public  Health 
Service  Act. 

(b)  "Administrator”  means  the  Ad¬ 
ministrator  of  the  United  States  Envi¬ 
ronmental  Protection  Agency  or  his  au¬ 
thorized  representative. 

(c)  “Agency”  means  the  United  States 
Environmental  Protection  Agency. 

<d)  “Contaminant"  means  any  physi¬ 
cal,  chemical,  biological,  or  radiological 
substance  or  matter  In  water. 

(e)  “Federal  agency”  means  any  de¬ 
partment,  agency,  or  Instrumentality  of 
the  United  States. 

(f)  "Maximum  contaminant  level" 
means  the  maximum  permissible  level  of 
a  contaminant  in  water  which  is  deliv¬ 
ered  to  the  free  Sowing  outlet  of  the 
ultimate  user  of  a  public  water  system; 
except  in  the  case  of  turbidity  where 
the  maximum  permissible  level  is  meas¬ 
ured  at  the  point  of  entry  to  the  distribu¬ 
tion  system.  Contaminants  added  to  the 
water  under  circumstances  controlled  by 
the  user,  except  for  those  resulting  from 
corrosion  of  piping  and  plumbing  caused 
by  water  quality  are  excluded  from  this 
definition. 

(g)  “Municipality”  means  a  city,  town 
or  other  public  body  created  by  or  pur¬ 
suant  to  State  law,  or  an  Indian  tribal 
organization  authorized  by  law. 

<h)  "National  primary  drinking  water 
regulation"  means  any  primary  drinking 
water  regulation  contained  in  Part  141 
of  this  chapter. 


(I)  "Person"  means  an  individual,  cor¬ 
poration,  company,  association,  partner¬ 
ship,  State,  municipality  or  Federal 
agency. 

( J )  “Primary  enforcement  responsibil¬ 
ity”  means  the  primary  responsibility  for 
administration  and  enforcement  of  pri¬ 
mary  drinking  water  regulations  and  re¬ 
lated  requirements  applicable  to  public 
water  systems  within  a  State. 

(k)  “Public  water  system”  means  a 
system  for  the  provision  to  the  public 
of  piped  water  for  human  consumption. 
If  such  system  has  at  least  fifteen  service 
connections  or  regularly  serves  an  aver¬ 
age  of  at  least  twenty-five  Individuals 
daily  at  least  60  days  out  of  the  year. 
Buch  term  Includes  (1)  any  collection, 
treatment,  storage,  and  distribution  fa¬ 
cilities  under  control  of  the  operator  of 
such  system  and  used  primarily  in  con¬ 
nection  with  such  system,  and  (2)  any 
collection  or  pretreatment  storage  fa¬ 
cilities  not  under  such  control  which  are 
used  primarily  in  connection  with  such 
system. 

(l)  "Sanitary  survey”  means  an  on¬ 
site  review  of  the  water  source,  facilities, 
equipment,  operation  and  maintenance 
of  a  public  water  system  for  the  purpose 
of  evaluating  the  adequacy  of  such 
source,  facilities,  equipment,  operation 
and  maintenance  for  producing  and  dis¬ 
tributing  safe  drinking  water. 

(m)  “State”  means  one  of  the  States 
of  the  United  •States,  the  District  of  Co¬ 
lumbia,  the  Commonwealth  of  Puerto 
Rico,  the  Virgin  Islands.  Guam,  Ameri¬ 
can  Samoa,  or  the  Trust  Territory  of  the 
Pacific  Islands. 

(n)  "State  primary  drinking  water 
regulation”  means  a  drinking  water 
regulation  of  a  State  which  is  comparable 
to  a  national  primary  drinking  water 
regulation. 

(o>  "Supplier  of  water”  means  any 
person  who  owns  or  operates  a  public 
water  system. 

(p)  "Treatment  technique  require¬ 
ment”  means  a  requirement  of  the  na¬ 
tional  primary  drinking  water  regula¬ 
tions  which  specifies  for  a  contaminant  a 
specific  treatment  technique(s)  known  to 
the  Administrator  which  leads  to  a  re¬ 
duction  in  the  level  of  such  contaminant 
sufficient  to  comply  with  the  require¬ 
ments  of  Part  141  of  this  chapter.' 
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FEDERAL  REGULATIONS 


1 142.3  Scope. 

(a)  Except  where  otherwise  provided, 
this  part  applies  to  each  public  water 
system  in  each  State;  except  that  this 
part  shall  not  apply  to  a  public  water 
system  which  meets  all  of  the  following 
conditions: 

(1)  which  consists  only  of  distribution 
and  storage  facilities  (and  does  not  have 
any  collection  and  treatment  facilities) ; 

(2)  which  obtains  all  of  Its  water 
from,  but  Is  not  owned  or  operated  by, 
a  public  water  system  to  which  such  reg¬ 
ulations  apply; 

(3)  which  does  not  sell  water  to  any 
person;  and 

(4)  which  is  not  a  carrier  which  con¬ 
veys  passengers  in  Interstate  commerce. 

(b)  In  order  to  qualify  for  primary  en¬ 
forcement  responsibility,  a  State's  pro¬ 
gram  for  enforcement  of  primary  drink¬ 
ing  water  regulations  must  apply  to  all 
other  public  water  systems  in  the  State, 
except  for: 

(1)  public  water  systems  on  carriers 
which  convey  passengers  in  interstate 
commerce; 

(2)  public  water  systems  on  Indian 
land  with  respect  to  which  the  State  does 
not  have  the  necessary  Jurisdiction  or  Its 
Jurisdiction  Is  in  question;  or 

(3)  public  water  systems  owned  or 
maintained  by  a  Federal  agency  where 
the  Administrator  has  waived  compliance 
with  national  primary  drinking  water 
regulations  pursuant  to  Section  1447(b) 
of  the  Act. 

S  142.4  Stale  and  Local  Authority. 

Nothing  in  this  part  shall  diminish  any 
authority  of  a  State  or  political  subdivi¬ 
sion  to  adopt  or  enforce  any  law  or  regu¬ 
lation  respecting  drinking  water  regula¬ 
tions  or  public  water  systems,  but  no 
such  law  or  regulation  shall  relieve  any 
person  of  any  requirements  otherwise 
applicable  under  this  part. 

Subpart  B — Primary  Enforcement 
Responsibility 

fi  142.10  Requirement*  for  a  Determina¬ 
tion  of  Primary  Enforcement  Re¬ 
sponsibility. 

A  State  has  primary  enforcement  re¬ 
sponsibility  for  public  water  systems  in 
the  State  during  any  period  for  which 
the  Administrator  determines,  based 
upon  a  submission  made  pursuant  to 
1 142.11,  that  such  State,  pursuant  to  ap¬ 
propriate  State  legal  authority: 

(a)  Has  adopted  State  primary  drink¬ 
ing  water  regulations  which  (1)  in  case 
of  the  period  beginning  on  the  date  the 
national  interim  primary  drinking  water 
regulations  are  promulgated  in  Part  141 
of  this  chapter  and  ending  on  the  date 
such  regulations  take  effect  are  no  leas 
stringent  than  such  regulations  and  (2) 
in  the  case  of  the  period  after  such  effec¬ 
tive  date  are  no  less  stringent  than  the 
interim  and  revised  national  primary 
drinking  water  regulations  in  effect 
under  such  part; 

(b)  Has  adopted  and  is  implementing 
adequate  procedures  for  the  enforce¬ 
ment  of  such  State  regulations,  such  pro¬ 
cedures  to  Include; 


(1)  Maintenance  of  an  Inventory  of 
public  water  systems. 

(2)  A  systematic  program  for  con¬ 
ducting  sanitary  surveys  of  public  water 
systems  in  the  State,  with  priority  given 
to  sanitary  surveys  of  public  water  sys¬ 
tems  not  in  compliance  with  State  pri¬ 
mary  drinking  water  regulations. 

(3)  The  establishment  and  mainte¬ 
nance  of  a  State  program  for  the  cer¬ 
tification  of  laboratories  conducting 
analytical  measurements  of  drinking 
water  contaminants  pursuant  to  the  re¬ 
quirements  of  the  State  primary  drink¬ 
ing  water  regulations  including  the 
designation  by  the  State  of  a  laboratory 
officer,  or  officers,  certified  by  the  Ad¬ 
ministrator,  as  the  official  (s)  responsible 
for  the  State’s  certification  program. 
The  requirements  of  this  paragraph 
may  be  waived  by  the  Administrator  for 
any  State  where  all  analytical  measure¬ 
ments  required  by  the  State's  primary 
drinking  water  regulations  are "  con¬ 
ducted  at  laboratories  operated  by  the 
State  and  certified  by  the  Agency.  Until 
such  time  as  the  Agency  establishes  a 
National  quality  assurance  program  for 
laboratory  certification  the  State  shall 
maintain  an  Interim  program  for  the 
purpose  of  approving  those  laboratories 
from  which  the  required  analytical 
measurements  will  be  acceptable. 

(4)  Assurance  of  the  availability  to  the 
State  of  laboratory  facilities  certified  by 
the  Administrator  and  capable  of  per¬ 
forming  analytical  measurements  of  all 
contaminants  specified  In  the  State  pri¬ 
mary  drinking  water  regulations. 

Until  such  time  as  the  Agency  estab¬ 
lishes  a  National  quality  assurance  pro¬ 
gram  for  laboratory  certification  the 
Administrator  will  approve  such  State 
laboratories  on  an  Interim  basis. 

(5)  The  establishment  and  mainte¬ 
nance  of  an  activity  to  assure  that  the 
design  and  construction  of  new  or  sub¬ 
stantially  modified  public  water  system 
facilities  will  be  capable  of  compliance 
with  the  State  primary  drinking  water 
regulations. 

(8)  Statutory  or  regulatory  enforce¬ 
ment  authority  adequate  to  compel  com¬ 
pliance  with  the  State  primary  drinking 
water  regulations  In  appropriate  cases, 
such  authority  to  include: 

(1)  Authority  to  apply  State  primary 
drinking  water  regulations  to  all  public 
water  systems  In  the  State  covered  by 
the  national  primary  drinking  water 
regulations,  except  for  interstate  car¬ 
rier  conveyances  and  systems  on  Indian 
land  with  respect  to  which  the  State 
does  not  have  the  necessary  Jurisdiction 
or  its  Jurisdiction  Is  In  question. 

Ul)  Authority  to  sue  in  courts  of  com¬ 
petent  jurisdiction  to  enjoin  any 
threatened  or  continuing  violation  of 
the  State  primary  drinking  water 
regulations. 

(Ul)  Right  of  entry  and  Inspection  of 
public  water  systems,  including  the  right 
to  take  water  samples,  whether  or  not 
the  State  has  evidence  that  the  system 
Is  in  violation  of  an  applicable  legal 
requirement. 

(lv)  Authority  to  require  suppliers  of 


water  to  keep  appropriate  records  and 
make  appropriate  reports  to  the  State. 

(v)  Authority  to  require  public  water 
systems  to  give  public  notice  of  viola¬ 
tions  of  State  primary  drinking  water 
regulations  to  the  extent  set  forth  in 
1 142.16.  and  authority  to  order  addi¬ 
tional  notification  when  circumstances 
make  more  immediate  or  broader  notice 
appropriate  to  protect  the  public  health. 

(vi)  Authority  to  assess  civil  or  criminal 
penalties  for  violation  of  the  State’s  pri¬ 
mary  drinking  water  regulations  and  pub¬ 
lic  notification  requirements,  including  the 
authority  to  assess  daily  penalties  or  mul¬ 
tiple  penalties  when  a  violation  continues. 

(c)  Has  established  and  will  maintain 
record  keeping  and  reporting  of  its  ac¬ 
tivities  under  paragraphs  (a),  (b)  and 

(d)  in  compliance  with  it  142.14  and 
142.15; 

(d)  If  it  permits  variances  or  exemp¬ 
tions,  or  both,  from  the  requirements  of 
the  Btate  primary  drinking  water  regu¬ 
lations.  It  shall  do  so  under  conditions 
and  in  a  manner  which  is  no  less  strin¬ 
gent  than  the  conditions  under  which, 
and  the  manner  In  which,  variances  and 
exemptions  may  be  granted  under  Sec¬ 
tions  1415  and  1416  of  the  Act  (regula¬ 
tions  governing  the  issuance  of  vari¬ 
ances  and  exemptions  by  the  Adminis¬ 
trator  in  States  that  do  not  have  primary 
enforcement  responsibility  are  set  forth 
in  Subparts  E  and  F.  States  with  pri¬ 
mary  enforcement  responsibility  may 
adopt  procedures  different  from  those  set 
forth  In  Bubparts  E  and  F,  provided 
that  the  State  procedures  meet  the  re¬ 
quirements  of  this  paragraph) ;  and 

(e>  Has  adopted  and  can  Implement 
an  adequate  plan  for  the  provision  of  safe 
drinking  water  under  emergency  circum¬ 
stances. 

§  142.11  Request  for  Determination  of 
Primary  Enforcement  Responsibility. 

A  State  may  apply  to  the  Administrator 
for  a  determination  that  the  State  has 
primary  enforcement  responsibility  for 
public  water  systems  in  the  State  pur¬ 
suant  to  Section  1413  of  the  Act.  The 
application  shall  be  as  concise  as  possible 
and  describe  the  State's  compliance 
with  each  of  the  five  requirements  set 
forth  in  I  142.10,  and  include  the  fol¬ 
lowing  information: 

(a)  The  text  of  the  State’s  primary 
drinking  water  regulations,  with  refer¬ 
ences  to  those  State  regulations  that 
vary  from  comparable  regnlatlons  set 
forth  in  Part  141  of  this  chapter,  and  a 
demonstration  that  any  different  State 
regulation  is  at  least  as  stringent  as  the 
comparable  regulation  contained  In  Part 
141. 

( b  i  A  description,  accompanied  by  ap¬ 
propriate  documentation,  of  the  State’s 
procedures  for  the  enforcement  of  the 
State  primary  drinking  water  regula¬ 
tions.  The  submission  shall  include: 

(1)  A  brief  description  of  the  State's 
program  to  maintain  a  current  inventory 
of  public  water  systems. 

(2)  A  brief  description  of  the  State’s 
program  for  conducting  sanitary  surveys. 
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including  an  explanation  at  tbe  priorities 
given  to  various  classes  of  public  water 
systems. 

(3)  A  brief  description  of  the  State’s 
laboratory  approval  or  certification  pro* 
gram,  including  the  name(s)  of  the  re¬ 
sponsible  State  laboratory  offlcer(s) 
certified  by  the  Administrator. 

(4)  Identification  of  laboratory  facili¬ 
ties,  available  to  the  State,  certified  or 
approved  by  the  Administrator  and  ca¬ 
pable  of  performing  analytical  measure- 
meants  of  all  contaminants  specified  in 
the  State’s  primary  drinking  water 
regulations. 

(5)  A  brief  description  of  the  State's 
program  activity  to  assure  that  the 
design  and  construction  of  new  or  sub¬ 
stantially  modified  public  water  system 
facilities  will  be  capable  of  compliance 
with  the  requirements  of  the  State  pri¬ 
mary  drinking  water  regulations. 

(6)  Copies  of  State  statutory  and  reg¬ 
ulatory  provisions  authorizing  the  adop¬ 
tion  and  enforcement  of  State  primary 
drinking  water  regulations,  and  a  brief 
description  of  State  procedures  for  ad¬ 
ministrative  or  judicial  action  with 
respect  to  public  water  systems  not  in 
compliance  with  such  regulations. 

(c)  A  statement  that  the  State  will 
make  such  reports  and  will  keep  such 
records  as  may  be  required  pursuant  to 
If  142.14  and  142.15. 

(d)  If  the  State  permits  variances  or 
exemptions  from  Its  primary  drinking 
water  regulations,  the  text  of  the  State’s 
statutory  and  regulatory  provisions  con¬ 
cerning  variances  and  exemptions. 

(e)  A  brief  description  of  the  State’s 
plan  for  the  provision  of  safe  drinking 
water  under  emergency  conditions. 

§  142.12  Determination  of  Primary  En¬ 
forcement  Responsibility. 

(a)  (1)  Hie  administrator  shall  act 
on  an  application  submitted  pursuant  to 
1 142.11  within  90  days  after  receiving 
such  application,  and  shall  promptly  In¬ 
form  the  State  in  writing  of  his  action. 
If  he  denies  the  application,  his  written 
notification  to  the  State  shall  Include  a 
statement  of  reasons  for  the  denial. 

(2)  A  determination  by  the  Adminis¬ 
trator  that  a  State  has  met  the  require¬ 
ments  for  primary  enforcement  respon¬ 
sibility  shall  take  effect  In  accordance 
with  1 142.13. 

(3)  When  the  Administrator’s  deter¬ 
mination  becomes  effective  pursuant  to 
1 142.13,  It  shall  continue  In  effect  unless 
terminated  pursuant  to  paragraph  (b) 
of  this  section. 

(b)  (l)  The  administrator  shall  an¬ 
nually  review,  with  respect  to  each  State 
determined  to  have  primary  enforcement 
responsibility,  the  compliance  of  the 
State  with  the  requirements  set  forth  in 

1 142.10.  • 

(3)  When  the  Administrator’s  annual 
review,  or  other  information  available 
to  him,  indicate  that  a  State  no  longer 
meets  the  requirements  set  forth  in 

1 142.10,  he  shall  notify  the  State  In  writ¬ 
ing  of  that  fact  and  shall  summarize  In 
bis  notice  the  information  available  to 
him  which  indicates  that  the  State  no 
longer  meets  such  requirements. 


(3)  Tbe  State  notified  pursuant  to  sub- 
paragraph  (2)  of  this  paragraph  may, 
within  30  days  of  receiving  the  Admin- 
mis  tra  tor’s  notice,  submit  to  the  Admin¬ 
istrator  evidence  demonstrating  that  the 
State  continues  to  meet  the  require¬ 
ments  for  primary  enforcement 
responsibility. 

(4)  After  reviewing  the  submission  of 
the  State,  if  any,  made  pursuant  to  sub- 
paragraph  (3)  of  this  paragraph  the  Ad¬ 
ministrator  shall  either  determine  that 
the  State  no  longer  meets  the  require¬ 
ments  of  f  142.10  or  that  the  State  con¬ 
tinues  to  meet  those  requirements,  and 
shall  notify  the  State  of  his  determina¬ 
tion.  Any  determination  that  the  State 
no  longer  meets  the  requirements  of 
S  142.10  shall  not  become  effective  ex¬ 
cept  as  provided  In  1 142.13. 

(c)  If  a  State  which  has  primary  en¬ 
forcement  responsibility  determines  to 
relinquish  that  authority,  it  may  do  so 
by  notifying  the  Administrator  in  writ¬ 
ing  of  the  State’s  decision  at  least  90  days 
before  the  effective  date  of  the  decision. 

8  142.13  Public  Hearing. 

(a)  Before  any  determination  pursu¬ 
ant  to  1 142.12(a)  that  a  State  meets  the 
requirements  of  1 142.10  for  primary  en¬ 
forcement  responsibility  becomes  effec¬ 
tive,  or  any  determination  pursuant  to 
!  142.12(b)  that  a  State  no  longer  meets 
the  requirements  of  {  142.10  becomes  ef¬ 
fective,  the  Administrator  shall  provide 
an  opportunity  for  public  bearing  on  his 
determination. 

(b)  The  Administrator  shall  publish 
notice  of  any  determination  specified  in 
paragraph  (a)  of  this  section  In  the  Ft»- 
xbal  Racism  and  in  a  newspaper  or 
newspapers  of  general  circulation  In  the 
State  involved  within  15  days  after  mak¬ 
ing  such  determination,  with  a  statement 
of  his  reasons  for  the  determination. 
Such  notice  shall  inform  Interested  per¬ 
sons  that  they  may  request  a  public  hear¬ 
ing  on  tbe  Administrator’s  determina¬ 
tion.  Such  notice  shall  also  Indicate  one 
or  more  locations  In  the  State  where  In¬ 
formation  submitted  by  the  State  pur¬ 
suant  to  1 142.11  Is  available  for  Inspec¬ 
tion  by  the  general  public.  A  public 
hearing  may  be  requested  by  any  Inter¬ 
ested  person  other  than  a  Federal  agency. 
Frivolous  or  Insubstantial  requests  for 
hearing  may  be  denied  by  the  Adminis¬ 
trator. 

(c)  Requests  for  hearing  submitted 
pursuant  to  paragraph  (b)  of  this  sec¬ 
tion  shall  be  submitted  to  the  Adminis¬ 
trator  within  30  days  after  publication 
of  notice  of  opportunity  for  hearing  in 
the  Fzscral  Racists*.  Such  requests  shall 
Include  the  following  information: 

(1)  The  name,  address  and  telephone 
number  of  the  individual,  organization 
or  other  entity  requesting  a  hearing. 

(2)  A  brief  statement  of  the  requesting 
person's  Interest  In  the  Administrator’s 
determination  and  of  information  that 
the  requesting  person  intends  to  submit 
at  such  hearing. 

(3)  The  signature  of  the  Individual 
making  the  request;  or,  if  the  request.  Is 
made  on  behalf  of  an  organization  or 


other  entity,  the  signature  of  a  responsi¬ 
ble  official  of  the  organization  or  other 
entity. 

(d)  The  Administrator  shall  give  no¬ 
tice  in  the  Fsbcksl  Rscism  and  In  a 
newspaper  or  newspapers  of  general  cir¬ 
culation  In  the  State  Involved  of  any 
hearing  to  be  held  pursuant  to  a  request 
submitted  by  an  Interested  persorf  or  on 
his  own  motion.  Notice  of  the  bearing 
shall  also  be  sent  to  the  person  request¬ 
ing  a  hearing,  if  any,  and  to  the  State 
Involved.  Notice  of  the  hearing  shall  in¬ 
clude  a  statement  of  the  purpose  of  the 
hearing,  Information  regarding  the  time 
and  location  or  locations  for  the  hearing 
and  the  address  and  telephone  number  of 
an  office  at  which  Interested  persons  may 
obtain  further  Information  concerning 
the  hearing.  At  least  one  hearing  location 
specified  In  the  public  notice  shall  be 
within  the  Involved  State.  Notice  of  hear¬ 
ing  shall  he  given  not  less  than  15  days 
prior  to  the  time  scheduled  for  the  hear¬ 
ing. 

(e)  Hearings  convened  pursuant  to 
paragraph  (d)  of  this  section  shall  be 
conducted  before  a  hearing  officer  to  be 
designated  by  the  Administrator.  The 
hearing  shall  be  conducted  by  the  hear¬ 
ing  officer  In  an  Informal,  orderly  and 
expeditious  manner.  The  hearing  officer 
shall  have  authority  to  call  witnesses,  re¬ 
ceive  oral  and  written  testimony  and  take 
such  other  action  as  may  be  necessary  to 
assure  jhe  fair  and  efficient  conduct  of 
the  hearing.  Following  the  conclusion  of 
the  hearing,  tbe  hearing  officer  shall  for¬ 
ward  the  record  of  the  hearing  to  the 
Administrator. 

(f)  After  reviewing  the  record  of  tbe 
■hearing,  the  Administrator  shall  fcsue 

an  order  affirming  the  determination  re¬ 
ferred  to  In  paragraph  (a)  at  this  sec¬ 
tion  or  rescinding  such  determination. 
If  the  determination  Is  affirmed.  It  dull 
become  effective  as  of  the  date  of  the 
Administrator’s  order. 

(g)  If  no  timely  request  for  hearing  is 
received  and  the  Administrator  does  not 
determine  to  hold  a  hearing  on  his  own 
motion,  the  Administrator’s  determina¬ 
tion  shall  become  effective  30  days  after 
notice  is  issued  pursuant  to  paragraph 
(b)  of  this  section. 

<h)  If  a  determination  of  the  Admin¬ 
istrator  that  a  State  no  longer  meets  the 
requirements  for  primary  enforcement 
responsibility  becomes  effective,  the  State 
may  subsequently  apply  for  a  determina¬ 
tion  that  It  meets  such  requirements  by 
submitting  to  the.  Administrator  Infor¬ 
mation  demonstrating  that  it  has  reme¬ 
died  the  deficiencies  found  by  the  Admin¬ 
istrator  without  _  adversely  sacrificing 
other  aspects  of  Its  program  required  for 
primary  enforcement  responsibility. 

8  142.14  Records  kepi  by  States. 

(a)  Each  State  which  has  primary  en¬ 
forcement  responsibility  Shall  wiatntctrn 
records  of  tests,  measurements  and  anal¬ 
yses  performed  on  each  public  water 
system  to  determine  compliance  with  ap¬ 
plicable  provisions  of  State  primary 
drinking  water  regulations. 

(1)  Records  of  microbiological  analy¬ 
ses  shall  be  retained  for  not  lees  than  !■ 
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year.  Actual  laboratory  report*  may  be 
kept  or  data  may  be  transferred  to  tabu¬ 
lar  rammarlee,  provided  that  the  infor¬ 
mation  retained  Include*: 

(1)  The  analytical  method  used; 

(II)  The  number  of  samples  analysed 
each  month; 

(III)  The  analytical  results,  set  forth  In 
a  form  which  makes  possible  comparison 
with  the  limits  specified  in  (141.14  of 
this  chapter. 

(2)  Records  of  microbiological  analyses 
at  check  or  special  samples  shall  be  re¬ 
tained  far  not  less  than  1  year  In  the 
farm  of  actual  laboratory  reports  or  In 
an  appropriate  summary  form. 

(S)  Records  of  turbidity  measurements 
shall  be  retained  for  not  less  than  1  year 
and  shall  Include  at  least  the  following 
Information: 

(1)  Date  and  place  of  sampling. 

(ID  Date  and  results  of  analyses. 

(4)  Records  of  analyses  for  other  than 
microbiological  contaminants  or  turbid¬ 
ity  shall  be  retained  for  not  less  than 
40  years  and  shall  include  at  least  the 
following  information : 

(I)  Date  and  place  of  sampling. 

(II)  Date  and  results  of  analyses. 

Records  retained  by  a  State  pursuant 
to  this  paragraph  for  at  least  10  years, 
may  be  transferred  to  the  Agency  to 
satisfy  the  remainder  of  the  required  40 
year  retention  period. 

(b)  Records  required  to  be  kept  pur¬ 
suant  to  paragraph  (a)  must  be  In  a 
form  admtsalhie  as  evidence  In  State 
enforcement  proceedings. 

(e)  Each  State  which  has  primary  en¬ 
forcement  responsibility  shall  maintain 
current  inventory  Information  for  each 
public  water  system  In  the  State  and 
■hall  retain  Inventory  records  of  public 
water  systems  for  not  less  then  40  years. 
Records  retained  by  a  State  pursuant  to 
this  paragraph  for  at  least  10  years  may 
be  transferred  to  the  Agency  to  satisfy 
the  remainder  of  the  40  year  retention 
period. 

(d)  Each  State  which  has  primary  en¬ 
forcement  responsibility  shall  retain,  for 
not  lees  than  10  yean,  flies  which  shall 
Include  for  each  such  publio  water  sys¬ 
tem  In  the  Btate: 

(1)  Reports  of  sanitary  surveys ; 

(2)  Records  of  any  State  approvals; 

(3)  Records  of  any  enforcement  ac¬ 
tions. 

(e)  Each  State  which  has  primary  en¬ 
forcement  responsibility  shall  retain  rec¬ 
ords  pertaining  to  each  variance  and  ex¬ 
emption  granted  by  it  for  a  period  of  not 
less  than  S  years  following  the  expira¬ 
tion  of  such  variance  or  exemption. 

(f)  The  records  required  to  be  kept 
by  this  section  shall  be  maintained  and 
made  available  for  public  inspection  by 
the  State,  or,  the  State  at  Its  option  may 
require  suppliers  of  water  to  make  avail¬ 
able  for  public  inspection  those  records 
maintained  In  accordance  with  1 141.33. 

I  142.15  Reposts  by  Stales. 

Each  Stats  which  has  primary  en¬ 
forcement  responsibility  shall  submit  to 
the  Administrator  the  following  infor¬ 
mation: 

(a)  Additions  or  corrections  to  the 
State's  Inventory  of  public  water  *yv 
tems.  as  such  additions  or  corrections  are* 


made  If  feasible,  and  In  any  event  by 
January  1  of  each  year. 

(b)  An  annual  report  to  be  submitted 
by  January  1  of  each  year,  ooverlng  the 
preceding  Federal  fiscal  year  ending  Sep¬ 
tember  30  of  each  year,  and  consisting 
of: 

(1)  Summary  of  violations  by  public 
water  systems  in  the  State  of  primary 
drinking  water  regulations,  except 
public  water  systems  serving  fewer 
4han  25,000  population  which  will 
ittavfe  until  June  1,  1978,  to  report  the 
FY  1977  violations  only,  and  of  en- 
Jfercermeat-aotions  taken  by  the  State; 
••  (2)  A  summary  of’  the  Status  of  each 
variance  and  exemption  granted  by  the 
State  Which  was  In  effect  during  any  part 
of  the  calendar  year. 

(c)  Prompt  notification  of  the  grant¬ 
ing  of  a  variance  or  exemption.  The  no¬ 
tice  shall  Include  a  statement  of  reasons 
for  the  granting  of  the  variance  or  ex¬ 
emption,  Including  support  for  the  need 
for  the  variance  oj  exemption  and  for 
thii  finding  that  the  granting  of  the  vari¬ 
ance  or  exemption  will  not  result  In  an 
unreasonable  risk  to  health.  A  single  no¬ 
tification  statement  may  be  used  to  re¬ 
port  two  or  more  similar  variances  or 
exemptions. 

(id)  The  annual  report  submitted  pur¬ 
suant  tp  paragraph  (b)  of  this  section 
shall  be  made  available  by  a  State  to  the 
public  for  Inspection  at  one  or  more  lo¬ 
cations  within  the  State. 

8  142.16  State  Public  Notification  Be- 

V  quirements. 

Each  State  program  qualifying  for  pri¬ 
mary  enforcement  responsibility  shall 
include,  at  a  minimum,  the  following  re¬ 
quirements  for  public  notification  by 
public  water  systems  for  violation  of 
|  Btate  primary  drinking  water  regula- 
.  tions. 

(a)  Public  notification  by  a  supplier  of 
water  whenever  the  supplier’s  public 
water  system  falls  to  comply  with  a 
maximum  contaminant  level  or  Is 
granted  a  variance  or  exemption  from  a 

'  maximum  contaminant  level  or  fails  to 
comply  with  a  schedule  for  contaminant 
levels  prescribed  pursuant  to  a  variance 
or  exemption. 

(b)  In  the  case  of  a  commm  unity  water 
system  (as  defined  In  1 141.2) ,  such  no¬ 
tification  shall  Include  a  notice  In  the 
first  set  of  water  bills  of  the  system  Is¬ 
sued  after  the  failure  or  grant.  In  the 
case  of  a  failure  to  comply  with  a  maxi¬ 
mum  contaminant  level,  such  written  no¬ 
tice  shall  be  repeated  not  less  than  once 
every  three  months  so  long  ss  such  fail¬ 
ure  continues;  if  the  system  Issues  water 
bills  less  frequently  than  quarterly,  or 
does  not  Issue  water  bills,  the  notice  shall 
be  made  or  supplemented  by  another 

r  form  of  direct  mall.  Jn  the  case  of  a  fail¬ 
ure  to  comply  with  *.  maximum  contami¬ 
nant  level  which  is  not  corrected  prompt¬ 
ly  after  discovery,  the  supplier  of  water 
must  give  other  general  public  notice  of 
the  failure,  In  addition  to  notice  by  direct 
'  mall,  In  a  manner  required  by  the  State. 
1  The  additional  notice  required  by  the 
*  State  may  consist  of  notloe  by  newspaper 
Advertisement,  by  press  mease  or  other 
appropriate  means. 
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(c)  If  the  public  water  system  la  a  non-, 
community  wateF  system  (as  defined  In' 
1 1412) ,  the  notice  shall  be  given  by  con¬ 
spicuous  posting.  In  a  location  where 
It  can  be  seen  by  consumers,  rather  than 
In  the  manner  specified  In  paragraph 
(b)  of  this  section. 

(d>  Notices  given  pursuant  to  this  sec¬ 
tion  shall  be  written  In  a  manner  reason¬ 
ably  designed  to  inform  fully  the  users 
of  the  system.  The  notice  shall  be  con¬ 
spicuous  and  shall  dot  use  unduly  tech¬ 
nical  language,  unduly  small  print  or 
other  methods  which  would  frustrate  the 
purpose  of  the  notice.  The  notice  ahaii 
disclose  all  material  facts  regarding  the 
subject  Including  the  nature  of  the  prob¬ 
lem  and,  where  appropriate,  a  clear  state¬ 
ment  that  a  primary  drinking  water  reg¬ 
ulation  has  been  violated  and  any  pre¬ 
ventive  measures  that  should  be  taken 
by  the  public.  Where  appropriate,  or 
Where  designated  by  the  State,  bilingual 
notice  shall  be  given.  Notices  may  Include 
a  balanced  explanation  of  the  signifi¬ 
cance  or  seriousness  to  the  public  health 
of  the  subject  of  the  notice,  a  fair  ex¬ 
planation  of  steps  taken  by  the  system 
to  correct  any  problem  and  the  results  of 
any  additional  sampling 

(e)  Notices  required  by  this  section 
may  be  given  by  the  State  on  behalf  of 
the  supplier  of  water. 

Subpart  C — Review  of  State-Issued 
Variances  and  Exemptions 

8  14220  State-Issued  Variances  and  Ex¬ 
emptions. 

States  with  primary  enforcement  re¬ 
sponsibility  may  issue  variances  and  ex¬ 
emptions  from  the  requirements  of  pri¬ 
mary  drinking  water  regulations  under 
conditions  and  In  a  manner  which  are 
not  less  stringent  than  the  conditions 
under  which,  and  the  manner  in  which, 
variances  and  exemptions  may  be 
granted  under  Sections  1415  and  1416 
of  the  Act.  In  States  that  do  not  have 
primary  enforcement  responsibility, 
variances  and  exemptions  from  the  re¬ 
quirements  of  applicable  national  pri¬ 
mary  drinking  water  regulations  may  be 
granted  by  the  Administrator  pursuant 
to  Subparts  E  and  F. 

8  14221  State  Consideration  of  a  Vari¬ 
ance  or  Exemption  Rcqurs*  ■ 

A  State  with  primary  enforcement  re¬ 
sponsibility  shall  act  on  any  variance  or 
exemption  request  submitted  to  it,  within 
90  days  of  receipt  of  the  request. 

8  14222  Review  of  State  Variances,  Ex¬ 
emptions  and  Schedules. 

(a)  Not  later  than  18  months  after  the 
effective  date  of  the  Interim  national  pri¬ 
mary  drinking  water  regulations  the  Ad¬ 
ministrator  xhall  complete  a  comprehen¬ 
sive  review  of  the  variances  ana  exemp¬ 
tions  granted  (and  schedules  prescribed 
pursuant  thereto)  by  the  States  with 
primary  enforcement  responsibility  dur¬ 
ing  the  one-year  period  beginning  on 
such  effective  date.  The  Administrator 
shall  conduct  such  subsequent  reviews  of 
exemptions  and  schedules  as  he  deems 
necessary  to  carry  out  the  purposes  of 
this  title,  but  at  least  one  review  shall  be 
completed  within  each  3-year  period 


(Ssc.  14222(a)) 
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following  the  completion  of  the  first  re¬ 
view  under  this  paragraph. 

(b)  Notice  of  a  proposed  review  shall 
be  published  In  the  Federal  Register. 
Such  notice  shall  (1)  provide  Informa¬ 
tion  respecting  the  location  of  data  and 
other  Information  respecting  the  vari¬ 
ances  and  exemptions  to  be  reviewed  (in¬ 
cluding  data  and  other  Information  con¬ 
cerning  new  scientific  matters  bearing 
on  such  variances  and  exemptions) ,  and 

(2)  advise  of  the  opportunity  to  submit 
comments  on  the  variances  and  exemp¬ 
tions  reviewed  and  on  the  need  for  con¬ 
tinuing  them.  Upon  completion  of  any 
such  review,  the  Administrator  shall 
publish  In  the  Federal  Register  the  re¬ 
sults  of  his  review,  together  with  findings 
responsive  to  any  comments  submitted 
In  connection  with  such  review. 

8  142.23  Notice  to  State. 

(a)  If  the  Administrator  finds  that  a 
State  has.  in  a  substantial  number  of  in¬ 
stances,  abused  Its  discretion  in  granting 
variances  or  exemptions  under  Section 
1415(a)  or  Section  1416(a)  of  the  Act  or 
failed  to  prescribe  schedules  in  accord¬ 
ance  with  Section  1415(a)  or  Section 
1416(b)  of  the  Act.  he  shall  notify  the 
State  of  his  findings.  Such  notice  shall: 

(1)  Identify  each  public  water  system 
for  which  the  finding  was  made; 

(2)  Specify  the  reasons  for  the  finding; 
and 

(3)  As  appropriate,  propose  revoca¬ 
tion  of  specific  variances  or  exemptions, 
or  propose  revised  schedules  for  specific 
public  water  systems. 

(b‘  The  Administrator  shall  also  notify 
the  State  of  a  public  hearing  to  be  held 
on  the  provisions  of  the  notice  required 
by  paragraph  (a)  of  this  section.  Such 
notice  shall  specify  the  time  and  location 
for  the  hearing.  If.  upon  notification  of  a 
finding  by  the  Administrator,  the  State 
takes  adequate  corrective  action,  the  Ad¬ 
ministrator  shall  rescind  his  notice  to  the 
State  of  a  public  hearing,  provided  that 
the  Administrator  is  notified  of  the  cor¬ 
rective  action  prior  to  the  hearing. 

<c)  The  Administrator  shall  publish 
notice  of  the  public  hearing  in  the  Fed¬ 
eral  Register  and  in  a  newspaper  or 
newspapers  of  general  circulation  in  the 
involved  State  including  a  summary  of 
the  findings  made  pursuant  to  paragraph 
(a)  of  this  section,  a  statement  of  the 
time  and  location  for  the  hearing,  and 
the  address  and  telephone  number  of  an 
office  at  which  interested  persons  may 
obtain  further  Information  concerning 
the  hearing. 

(d)  Hearings  convened  pursuant  to 
paragraph  (b)  and  (c)  of  this  section 
shall  be  conducted  before  a  hearing  of¬ 
ficer  to  be  designated  by  the  Administra¬ 
tor.  The  hearing  shall  be  conducted  by 
the  healing  officer  In  an  informal  orderly 
and  expeditious  manner.  The  hearing 
officer  shall  have  authority  to  call  wit¬ 
nesses.  receive  oral  and  written  testi¬ 
mony  and  take  such  other  action  as  may 
be  necessary  to  assure  the  fair  and  effi¬ 
cient  conduct  of  the  hearing.  Following 
the  conclusion  of  the  hearing,  the  hear¬ 
ing  officer  shall  forward  the  record  of 
the  hearing  to  the  Administrator. 
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(e)  Within  180  days  after  the  date 
notice  Is  given  pursuant  to  paragraph  (b> 
of  this  section,  the  Administrator  shall: 

(1)  Rescind  the  finding  for  which  the 
notice  was  given  and  promptly  notify  the 
State  of  such  rescission,  or 

(2)  Promulgate  with  any  modifica¬ 
tions  as  appropriate  such  revocation  and 
revised  schedules  proposed  in  such  notice 
and  promptly  notify  the  State  of  such 
action. 

(f)  A  revocation  or  revised  schedule 
shall  take  effect  90  days  after  the  State 
is  notified  under  paragraph  (e)(2)  of 
this  section. 

8  142.24  Administrator's  Rescission. 

If,  upon  notification  of  a  finding  by 
the  Administrator  under  S  142.23,  the 
State  takes  adequate  corrective  action 
before  the  effective  date  of  the  revoca¬ 
tion  or  revised  schedule,  the  Administra¬ 
tor  shall  rescind  the  application  of  his 
finding  to  that  variance,  exemption  or 
schedule. 

Subpart  D — Federal  Enforcement 

8  142.30  Failure  by  State  to  Assure  En¬ 
forcement. 

(a)  The  Administrator  shall  notify  u 
State  and  the  appropriate  supplier  of 
water  whenever  he  finds  during  a  period 
In  which  the  State  has  primary  enforce¬ 
ment  responsibility  for  public  water  sys¬ 
tems  that  a  public  water  cystem  within 
such  State  Is  not  in  compliance  with  any 
primary  drinking  water  regulation  con¬ 
tained  in  Part  141  of  this  chapter  or  with 
any  schedule  or  other  requirements  Im¬ 
posed  pursuant  to  a  variance  or  exemp¬ 
tion  granted  under  Section  1415  or  1416 
of  the  Act;  provided,  that  the  State  will 
be  deemed  to  have  been  notified  of  a  vio¬ 
lation  referred  to  in  a  report  submitted 
by  the  State. 

(b>  The  Administrator  shall  provide 
advice  and  technical  assistance  to  such 
State  and  public  water  system  as  may 
be  appropriate  to  bring  the  system  into 
compliance  by  the  earliest  feasible  time. 

(c)  If  the  Administrator  finds  that 
the  public  water  system  fails  to  comrly 
within  30  days  after  the  date  of  the 
notice  given  to  the  State  pursuant  '  > 
paragraph  (a),  and  falls  to  initiate  ap¬ 
propriate  corrective  actions  to  bring  the 
system  into  compliance  by  the  earliest 
feasible  time,  the  Administrator  shall 
give  public  notice  of  his  findings  of  non- 
compliance.  Such  notice  shall  be  by  pub¬ 
lication  in  the  Federal  Register,  and  in 
a  newspaper  of  general  circulation  or 
by  other  appropriate  communications 
media  covering  the  area  served  by  such 
public  water  system.  The  Administrator 
Rhnii  also  mall  a  copy  of  the  notification 
to  the  supplier  of  water. 

(d)  The  Administrator  shall  request 
the  State  to  report  to  him  within  15  days 
from  the  date  of  such  public  notice.  Such 
report  shall  specify  information  includ¬ 
ing  but  not  limited  to; 

(1)  Reasons  for  any  failure  by  the 
State  to  bring  the  system  Into  compli¬ 
ance. 


(2)  A  timetable  with  Increments  of 
progress  by  which  compliance  wifi  be 
achieved, 

(3)  Steps  that  are  being  taken  or  will 
be  taken  to  bring  the  system  Into  com¬ 
pliance  and  the  reasons  for  such  steps, 
and 

(4)  Legal  steps  that  will  be  taken  by 
the  State  to  assure  that  the  timetable  Is 
followed  (the  State  may  refer  to  infor¬ 
mation  on  file  with  the  Administrator). 

(e)  The  Administrator,  after  consider¬ 
ing  the  report  submitted  by  the  State 
within  such  time  period  as  specified  In 
paragraph  (d),  will  (1)  determine  that 
the  State  has  taken  appropriate  action 
or  (2)  determine  that  the  State  has 
abused  its  discretion  In  carrying  out  pri¬ 
mary  enforcement  responsibility  by  both : 

(I)  Failing  to  Implement  by  the  six¬ 
tieth  day  after  the  date  of  notice  given 
under  paragraph  (a),  adequate  pro¬ 
cedures  to  bring  the  system  into  com¬ 
pliance  by  the  earliest  feasible  time,  and 

(II)  Faffing  to  assure  by  such  day  the 
provision  through  alternative  means  of 
safe  drinking  water  by  the  earliest  feasi¬ 
ble  time, 

§  142.31  Federal  Action. 

(a)  The  Administrator  may  com¬ 
mence  a  civil  action  against  a  supplier  of 
water  whose  public  water  system  b  not 
in  compliance  with  a  regulation  or  pro¬ 
vision  of  Part  141  of  this  chapter  or  with 
any  schedule  or  other  requirements  im¬ 
posed  pursuant  to  a  variance  or  exemp¬ 
tion  granted  pursuant  to  Section  1415  or 
1416  of  the  Act: 

(1)  During  a  period  In  which  the  State 
In  which  the  system  Is  located  does  not 
have  primary  enforcement  responsibil¬ 
ity  for  public  water  systems. 

(2)  During  a  period  in  which  the  State 
In  which  the  system  is  located  has 
primary  enforcement  responsibility,  if 
such  failure  to  comply  extends  beyond 
the  sixtieth  day  after  the  date  of  the 
notice  given  pursuant  to  5  142.30(a),  and 
If 

(1)  The  State  faffs  to  submit  the  re¬ 
port  requested  by  the  Administrator  as 
provided  by  5  142.30(d) ;  or 

(U)  The  Administrator  determines, 
after  considering  the  report  submitted 
by  the  State  as  provided  by  {  142.30(d) , 
that  the  State  has  abused  its  discretion 
In  carrying  out  primary  enforcement  re¬ 
sponsibility  pursuant  to  5  142.30(e). 

(3)  If  requested  by  the  chief  executive 
officer  of  the  State  In  which  the  system 
Is  located  or  by  the  agency  of  such  State 
which  has  jurisdiction  over  compliance 
by  public  water  systems  In  the  State  with 
primary  drinking  water  regulations. 

8  142.32  Petition  for  Public  Hearing. 

(a)  If  the  Administrator  makes  a 
finding  of  noncompliance  pursuant  to 
{  142.30  with  respect  to  a  public  water 
system  in  a  State  which  has  primary  en¬ 
forcement  responsibility,  the  Adminis¬ 
trator  may,  for  the  purpose  of  assisting 
that  State  in  carrying  out  such  responsi¬ 
bility  and  upon  the  petition  of  such  State 
or  public  water  system  or  persons  served 
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by  such  system,  hold,  after  appropriate 
notice,  public  hearings  for  the  purpose 
of  gathering  information  as  described  in 
t  142.33. 

<b)  A  petition  for  a  public  hearing 
pursuant  to  paragraph  (a)  of  tills  sec¬ 
tion  shall  be  tiled  with  the  Administra¬ 
tor  and  shall  Include  the  following  in¬ 
formation: 

(1)  The  name,  address  and  telephone 
number  of  the  Individual  or  other  entity 
requesting  a  hearing. 

(2)  If  the  petition  is  filed  by  a  person 
other  than  the  State  or  public  water  sys¬ 
tem,  a  statement  that  the  person  is  served 
by  the  system. 

(3)  A  brief  statement  of  information 
that  the  requesting  person  intends  to 
submit  at  the  requested  hearing. 

(4)  The  signature  of  the  individual 
submitting  the  petition;  or,  if  the  peti¬ 
tion  is  filed  on  behalf  of  a  State,  public 
water  system  or  other  entity,  the  signa¬ 
ture  of  a  responsible  official  of  the  State 
or  other  entity. 

§  142.33  Public  Hearing. 

(a)  If  the  Administrator  grants  the 
petition  for  public  hearing,  he  shall  give 
appropriate  public  notice  of  such  hear¬ 
ing.  Such  notice  shall  be  by  publication 
In  the  Fkdksal  Register  and  in  a  news¬ 
paper  of  general  circulation  or  by  other 
appropriate  communications  media  cov¬ 
ering  the  area  served  by  such  public 
water  system. 

(b)  A  hearing  officer  designated  by  the 
Administrator  shall  gather  during  the 
public  hearing  information  from  techni¬ 
cal  or  other  experts,  Federal,  State,  or 
other  public  officials,  representatives  of 
the  public  water  system,  persons  served 
by  the  system,  and  other  interested  per¬ 
sons  on: 

(1)  The  ways  in  which  the  system 
can  within  the  earliest  feasible  time  be 
brought  into  compliance,  and 

(2)  The  means  for  the  maximum  feasi¬ 
ble  protection  of  the  public  health  dur¬ 
ing  any  period  in  which  such  system  is 
not  in  compliance. 

(c)  On  the  basis  of  the  hearing  and 
other  available  information  the  Admin¬ 
istrator  shall  issue  recommendations 
which  shall  be  sent  to  the  State  and  pub¬ 
lic  water  system  and  shall  be  made  avail¬ 
able  to  the  public  and  communications 
media. 

§  142.34  Entry  and  Inspection  of  Public 
Water  System*. 

(a)  Any  supplier  of  water  or  other 
person  subject  to  a  national  primary 
drinking  water  regulation  shall,  at  any 
time,  allow  the  Administrator,  or  a  desig¬ 
nated  representative  of  the  Administra¬ 
tor,  upon  presenting  appropriate  cre¬ 
dentials  and  a  written  notice  of  inspec¬ 
tion,  to  enter  any  establishment,  facility 
or  other  property  at  such  supplier  or 
other  person  to  determine  whether  such 
supplier  or  other  person  has  acted  or  u> 
acting  in  compliance  with  the  require¬ 
ments  of  the  Act  or  Subchapter  D  of 
this  chapter.  8uch  inspection  may  in¬ 
clude  inspection,  at  reasonable  times,  of 
records,  files,  papers,  processes,  controls 


and  facilities,  or  testing  of  any  feature 
of  a  public  water  system,  including  its 
raw  water  source. 

(b)  Prior  to  entry  into  any  establish¬ 
ment,  facility  or  other  property  within  a 
State  which  has  primary  enforcement 
responsibility,  the  Administrator  shall 
notify,  in  writing,  the  State  agency 
charged  with  responsibility  for  safe 
drinking  water  of  his  intention  to  make 
such  entry  and  shall  include  in  his  no¬ 
tification  a  statement  of  reasons  for  such 
entry.  The  Administrator  shall,  upon  a 
showing  by  the  State  agency  that  such 
an  entry  will  be  detrimental  to  the  ad¬ 
ministration  of  the  State's  program  of 
primary  enforcement  responsibility,  take 
such  showing  into  consideration  in  de¬ 
termining  whether  to  make  such  entry. 
The  Administrator  shall  In  any  event  of¬ 
fer  the  State  agency  the  opportunity  of 
having  a  representative  accompany  the 
Administrator  or  his  representative  on 
such  entry. 

(c)  No  State  agency  which  receives 
notice  under  paragraph  (b)  may  use  the 
information  contained  in  the  notice  to 
inform  the  person  whose  property  is  pro¬ 
posed  to  be  entered  of  the  proposed  en¬ 
try:  if  a  State  so  uses  such  information, 
notice  to  the  agency  under  paragraph 
<b)  is  not  required  for  subsequent  in¬ 
spections  of  public  water  systems  until 
such  time  as  the  Administrator  deter¬ 
mines  that  the  agency  has  provided  him 
satisfactory  assurances  that  it  will  no 
longer  so  use  Information  contained  in  a 
notice  received  under  paragraph  (b) . 

Subpart  E — Variances  Issued  by  the 
Administrator 

£  142.40  Requirement*  for  a  Variance. 

fa)  The  Administrator  may  grant  one 
or  more  variances  to  any  public  water 
system  within  a  State  that  does  not  have 
primary  enforcement  responsibility  from 
any  requirement  respecting  a  maximum 
contaminant  level  of  an  applicable  na¬ 
tional  primary  drinking  water  regulation 
upon  a  finding  that : 

(1)  Because  of  characteristics  of  the 
raw  water  sources  which  are  reasonably 
available  to  the  system,  the  system  can¬ 
not  meet  the  requirements  respecting 
the  maximum  contaminant  levels  of  such 
drinking  water  regulations  despite  appli¬ 
cation  of  the  best  technology,  treatment 
techniques,  or  other  means,  which  the 
Administrator  finds  are  generally  avail¬ 
able  (taking  costs  into  consideration) ; 
and 

(2)  The  granting  of  a  variance  will  not 
result  in  an  unreasonable  risk  to  the 
health  of  persons  served  by  the  system. 

(b)  The  Administrator  may  grant  one 
or  more  variances  to  any  public  water 
system  within  a  State  that  does  not  have 
primary  enforcement  responsibility  from 
any  requirement  of  a  specified  treatment 
technique  of  an  applicable  national  pri¬ 
mary  drinking  water  regulation  upon  a 
finding  that  the  public  water  system  ap¬ 
plying  for  the  variance  has  demonstrated 
that  such  treatment  technique  is  not 
necessary  to  protect  the  health  of  per¬ 


sons  because  of  the  nature  of  the  raw 
water  source  of  such  system. 

g  142.41  Variance  Request. 

A  supplier  of  water  may  request  the 
granting  of  a  variance  pursuant  to  this 
subpart  for  a  public  water  system  within 
a  State  that  does  not  have  primary  en¬ 
forcement  responsibility  by  submitting  a 
request  for  a  variance  in  writing  to  the 
Administrator.  Suppliers  of  water  may 
submit  a  joint  request  for  variances  when 
they  seek  similar  variances  under  simi¬ 
lar  circumstances.  Any  written  request 
for  a  variance  or  variances  shall  Include 
the  following  Information: 

(a)  The  nature  and  duration  of  vari¬ 
ance  requested. 

(b)  Relevant  analytical  results  of 
water  quality  sampling  of  the  system,  in¬ 
cluding  results  of  relevant  tests  con¬ 
ducted  pursuant  to  the  requirements  of 
the  national  primary  drinking  water 
regulations. 

ic)  For  any  request  made  under 
$  142.40(a) : 

(1)  Explanation  in  full  and  evidence 
of  the  best  available  treatment  technol¬ 
ogy  and  techniques. 

(2)  Economic  and  legal  factors  rele¬ 
vant  to  ability  to  comply. 

(3)  Analytical  results  of  raw  water 
quality  relevant  to  the  variance  request. 

(4)  A  proposed  compliance  schedule, 
including  the  date  each  step  toward 
compliance  will  be  achieved.  Such  sched¬ 
ule  shall  include  as  a  minimum  the  fol¬ 
lowing  dates: 

(i)  Date  by  which  arrangement  for  al¬ 
ternative  raw  water  source  or  improve¬ 
ment  of  existing  raw  water  source  will  be 
completed. 

(ii)  Date  of  initiation  of  the  connec¬ 
tion  of  the  alternative  raw  water  source 
or  improvement  of  existing  raw  water 
source. 

(ill)  Date  by  which  final  compliance  is 
to  be  achieved. 

(5)  A  plan  for  the  provision  of  safe 
drinking  water  in  the  case  of  an  exces¬ 
sive  rise  in  the  contaminant  level  for 
which  the  variance  is  requested. 

(6)  A  plan  for  interim  control  meas¬ 
ures  during  the  effective  period  of  vari¬ 
ance. 

(d>  For  any  request  made  under 
!  142.40(b),  a  statement  that  the  system 
will  perform  monitoring  and  other  rea¬ 
sonable  requirements  prescribed  by  the 
Administrator  as  a  condition  to  the  vari¬ 
ance. 

(e)  Other  information,  if  any,  believed 
to  be  pertinent  by  the  applicant. 

(f)  Such  other  information  as  the  Ad¬ 
ministrator  may  require. 

§  142.42  Consideration  of  Variance  Re¬ 
quest. 

i a)  The  Administrator  shall  act  on 
any  variance  request  submitted  pursu¬ 
ant  to  (  142.41  within  90  days  of  receipt 
of  the  request. 

(b)  In  his  consideration  of  whether 
the  public  water  system  is  unable  to 
comply  with  a  contaminant  level  re¬ 
quired  by  the  national  primary  drinking 
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water  regulations  because  of  the  nature 
of  the  raw  water  source,  the  Adminis¬ 
trator  shall  consider  such  factors  as  the 
following: 

<1>  The  availability  and  effectiveness 
of  treatment  methods  tor  the  contami¬ 
nant  for  which  the  variance  Is  requested. 

(2)  Cost  and  other  economic  con¬ 
siderations  such  as  implementing  treat¬ 
ment,  Improving  the  quality  of  the 
source  water  or  using  an  alternate 
source. 

(c)  In  his  consideration  of  whether  a 
public  water  system  should  be  granted  a 
variance  to  a  required  treatment  tech¬ 
nique  because  such  treatment  is  unnec¬ 
essary  to  protect  the  public  health,  the 
Administrator  shall  consider  such  fac¬ 
tors  as  the  following: 

<1)  Quality  of  the  water  source  In¬ 
cluding  water  quality  data  and  pertinent 
sources  of  pollution. 

(2)  Source  protection  measures  em¬ 
ployed  by  the  public  water  system. 

§  142.43  Disposition  of  a  Variance  Re¬ 
quest. 

(a)  If  the  Administrator  decides  to 
deny  the  application  for  a  variance,  he 
shall  notify  the  applicant  of  his  Inten¬ 
tion  to  issue  a  denial.  Such  notice  shall 
include  a  statement  of  reasons  for  the 
proposed  denial,  and  shall  offer  the  ap¬ 
plicant  an  opportunity  to  present,  with¬ 
in  30  days  of  receipt  of  the  notice,  addi¬ 
tional  Information  or  argument  to  the 
Administrator,  The  Administrator  shall 
make  a  final  determination  on  the  re¬ 
quest  within  30  days  after  receiving  any 
such  additional  information  or  argu¬ 
ment.  If  no  additional  Information  or 
argument  is  submitted  by  the  applicant 
the  application  shall  be  denied. 

(b)  If  the  Administrator  proposes  to 
grant  a  variance  request  submitted  pur¬ 
suant  to  1 142.41,  he  shall  notify  the 
applicant  of  his  decision  in  writing.  Such 
notice  shall  Identify  the  variance,  the 
facility  covered,  and  shall  specify  the 
period  of  time  for  which  the  variance 
will  be  effective. 

(1)  For  the  type  of  variance  specified 
In  i  142.40  fa)  such  notice  shall  provide 
that  the  variance  will  be  terminated 
when  the  system  comes  Into  compliance 
with  the  applicable  regulation,  and  may 
be  terminated  upon  a  finding  by  the  Ad¬ 
ministrator  that  the  system  has  failed  to 
comply  with  any  requirements  of  a  final 
schedule  Issued  pursuant  to  §  141.44. 

(2)  For  the  type  of  variance  specified 
in  i  142.40(b)  such  notice  shall  provide 
that  the  variance  may  be  terminated  at 
any  time  upon  a  finding  that  the  nature 
of  the  raw  water  source  Is  such  that  the 
specified  treatment  technique  for  which 
the  variance  was  granted  is  necessary  to 
protect  the  health  of  persons  or  upon  a 
finding  that  the  public  water  system  has 
failed  to  comply  with  monitoring  and 
other  requirements  prescribed  by  the  Ad¬ 
ministrator  as  a  condition  to  the  grant¬ 
ing  of  the  variance. 

(c)  For  a  variance  specified  In  i  142.40 

(a)(1)  the  Administrator  shall  propose 
a  schedule  for: 


(1)  Compliance  (Including  Increments 
of  progress)  by  the  public  water  system 
with  each  contaminant  level  requirement 
covered  by  the  variance:  and, 

(2)  Implementation  by  the  public 
water  system  of  such  control  measures  as 
the  Administrator  may  require  for  each 
contaminant  covered  by  the  variance. 

(d)  The  proposed  schedule  for  compli¬ 
ance  shall  specify  dates  by  which  steps 
towards  compliance  are  to  be  taken.  In¬ 
cluding  at  the  minimum,  where  applica¬ 
ble: 

(1)  Date  by  which  arrangement  for  an 
alternative  raw  water  source  or  improve¬ 
ment  of  existing  raw  water  source  will  be 
completed. 

(2)  Date  of  initiation  of  the  connec¬ 
tion  for  the  alternative  raw  water  source 
or  Improvement  of  the  existing  raw 
water  source. 

(3)  Date  by  which  final  compliance  is 
to  be  achieved. 

<e)  The  proposed  schedule  may,  if  the 
public  water  system  has  no  access  to  an 
alternative  raw  water  source,  and  can 
effect  or  anticipate  no  adequate  Improve¬ 
ment  of  the  existing  raw  water  source, 
specify  an  Indefinite  time  period  for  com¬ 
pliance  until  a  new  and  effective  treat¬ 
ment  technology  Is  developed  at  which 
time  a  new  compliance  schedule  shall  be 
prescribed  by  the  Administrator. 

(f)  The  proposed  schedule  for  imple¬ 
mentation  of  interim  control  measures 
during  the  period  of  variance  shall  spec¬ 
ify  Interim  treatment  techniques,  meth¬ 
ods  and  equipment,  and  dates  by  which 
steps  toward  meeting  the  Interim  control 
measures  are  to  be  met. 

(g)  The  schedule  shall  be  prescribed 
by  the  Administrator  within  one  year 
after  the  granting  of  the  variance,  sub¬ 
sequent  to  provision  of  opportunity  for 
hearing  pursuant  to  {  142.44. 

g  142.44  Public  Hearings  on  Variances 
and  Schedules. 

(a)  Before  a  variance  or  a  schedule 
proposed  by  the  Administrator  pursuant 
to  $  142.43  may  take  effect,  the  Adminis¬ 
trator  shall  provide  notice  and  opportu¬ 
nity  for  public  hearing  on  the  variance 
or  schedule.  A  notice  given  pursuant  to 
the  preceding  sentence  may  cover  the 
granting  of  more  than  one  variance  and 
a  hearing  held  pursuant  to  such  notice 
shall  Include  each  of  the  variances 
covered  by  the  notice. 

(b)  Public  notice  of  an  opportunity  for 
hearing  on  a  variance  or  schedule  shall 
be  circulated  in  a  manner  designed  to  in¬ 
form  interested  and  potentially  Inter¬ 
ested  persons  of  the  proposed  variance 
or  schedule,  and  shall  Include  at  least 
the  following: 

(1)  Posting  of  a  notice  In  the  prin¬ 
cipal  post  office  of  each  municipality  or 
area  served  by  the  public  water  system, 
and  publishing  of  a  notice  In  a  newspaper 
or  newspapers  of  general  circulation  in 
the  area  served  by  the  public  water  sys¬ 
tem;  and 

(2)  Mailing  of  a  notice  to  the  agency 
of  the  State  In  which  the  system  Is  lo¬ 
cated  which  Is  responsible  for  the  State’s 
water  supply  program,  and  to  other  ap¬ 


propriate  State  or  local  agencies  at  the 
Administrator’s  discretion. 

(3)  Such  notice  shall  include  a  sum¬ 
mary  of  the  proposed  variance  or  sched¬ 
ule  and  shall  Inform  interested  persons 
that  they  may  request  a  public  hearing 
on  the  proposed  variance  or  schedule. 

(c)  Requests  for  hearing  may  be  sub¬ 
mitted  by  any  Interested  person  other 
than  a  Federal  agency.  Frivolous  or  In¬ 
substantial  requests  for  hearing  may  be 
denied  by  the  Administrator.  Requests 
must  be  submitted  to  the  Administrator 
within  30  days  after  issuance  of  the  pub¬ 
lic  notices  provided  for  in  paragraph  (b). 
Such  requests  shall  include  the  follow¬ 
ing  Information: 

(1)  The  name,  address  and  telephone 
number  of  the  individual,  organization  or 
other  entity  requesting  a  hearing: 

(2)  A  brief  statement  of  the  Interest 
of  the  person  making  the  request  in  the 
proposed  variance  or  schedule  and  of  in¬ 
formation  that  the  requesting  person  in¬ 
tends  to  submit  at  such  hearing; 

(3)  Hie  signature  of  the  Individual 
making  the  request,  or.  If  the  request  is 
made  on  behalf  of  an  organization  or 
other  entity,  the  signature  of  a  respon¬ 
sible  official  of  the  organization  or  other 
entity. 

(d)  The  Administrator  shall  give  no¬ 
tice  In  the  manner  set  forth  In  para¬ 
graph  (b)  of  this  section  of  any  hearing 
to  be  held  pursuant  to  a  request  submit¬ 
ted  by  an  interested  person  or  on  his 
own  motion.  Notice  of  the  hearing  shall 
also  be  sent  to  the  persons  requesting  the 
hearing.  If  any.  Notice  of  the  hearing 
shall  include  a  statement  of  the  purpose 
of  the  hearing,  information  regarding 
the  time  and  location  for  the  hearing, 
and  the  address  and  telephone  number 
of  an  office  at  which  interested  persons 
may  obtain  further  information  concern¬ 
ing  the  hearing.  At  least  one  hearing  lo¬ 
cation  specified  In  the  public  notice  shall 
be  within  the  involved  State.  Notice  of 
hearing  shall  be  given  not  less  than  15 
days  prior  to  the  time  scheduled  for  the 
hearing. 

(e)  A  hearing  convened  pursuant  to 
paragraph  (d)  of  this  section  shall  be 
conducted  before  a  hearing  officer  to  be 
designated  by  the  Administrator.  The 
hearing  shall  be  conducted  by  the  hear¬ 
ing  officer  in  an  Informal,  orderly  and 
expeditious  manner.  The  hearing  officer 
shall  have  authority  to  call  witnesses,  re¬ 
ceive  oral  and  written  testimony  and  take 
such  other  action  as  may  be  necessary  to 
assure  the  fair  and  efficient  conduct  of 
the  hearing.  Following  the  conclusion  of 
the  hearing,  the  bearing  officer  shall  for¬ 
ward  the  record  of  the  hearing  to  the 
Administrator. 

(f)  The  variance  or  schedule  shall 
become  effective  30  days  after  notice  of 
opportunity  for  hearing  Is  given  pursuant 
to  paragraph  (b)  if  no  timely  request 
for  hearing  Is  submitted  and  the  Ad¬ 
ministrator  does  not  determine  to  bold 
a  public  hearing  on  his  own  motion. 


§  142.45  Action  After  Hearing. 

Within  30  days  after  the  termination 
of  the  public  hearing  held  pursuant  to 
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1142.44,  the  Administrator  shall,  taking 
Into  consideration  Information  obtained 
during  such  hearing  and  other  relevant 
Information,  confirm,  revise  or  rescind 
the  proposed  variance  or  schedule. 

S  142.46  Alternative  Treatment  Tech¬ 
niques. 

The  Administrator  may  grant  a  vari¬ 
ance  from  any  treatment  technique  re¬ 
quirement  of  a  national  primary  drinking 
water  regulation  to  a  supplier  of  water, 
whether  or  not  the  public  water  system 
for  which  the  variance  Is  requested  Is 
located  in  a  State  which  has  primary 
enforcement  responsibility,  upon  a  show¬ 
ing  from  any  person  that  an  alternative 
treatment  technique  not  Included  In  such 
requirement  is  at  least  as  efficient  in  low¬ 
ering  the  level  of  the  con  tarn*  nan  t  with 
respect  to  which  such  requirements  was 
prescribed.  A  variance  under  this  para¬ 
graph  shall  be  conditioned  on  the  use 
of  the  alternative  treatment  technique 
which  is  the  basis  of  the  variance. 

Subpart  F — Exemptions  Issued  by  the 
Administrator 

§  142.50  Requirements  for  an  Exemp¬ 
tion. 

The  Administrator  may  exempt  any 
public  water  system  within  a  State  that 
does  not  have  primary  enforcement  re¬ 
sponsibility  from  any  requirement  re¬ 
specting  a  maximum  contaminant  level 
or  any  treatment  technique  requirement, 
or  from  both,  of  an  applicable  national 
primary  drinking  water  regulation  upon 
a  finding  that: 

(a)  Due  to  compelling  factors  (which 
may  Include  economic  factors) ,  the  pub¬ 
lic  water  system  Is  unable  to  comply  with 
such  contaminant  level  or  treatment 
technique  requirement; 

<b)  The  public  water  system  was  In 
operation  on  the  effective  date  of  such 
contaminant  level  or  treatment  tech¬ 
nique  requirement;  and 

(c)  The  granting  of  the  exemption  will 
not  result  In  an  unreasonable  risk  to 
health. 

§  142.51  Exemption  Request. 

A  supplier  of  water  may  request  the 
granting  of  an  exemption  pursuant  to 
this  subpart  for  a  public  water  system 
within  a  State  that  does  not  have  pri¬ 
mary  enforcement  responsibility  by  sub¬ 
mitting  a  request  for  exemption  In  writ¬ 
ing  to  the  Administrator.  Suppliers  of 
water  may  submit  a  Joint  request  for  ex¬ 
emptions  when  they  seek  similar  exemp¬ 
tions  under  similar  circumstances.  Any 
written  request  for  an  exemption  or  ex¬ 
emptions  shall  include  the  following  in¬ 
formation: 

(a)  The  nature  and  duration  of  ex¬ 
emption  requested. 

(b)  Relevant  analytical  results  of 
water  quality  sampling  of  the  system,  In¬ 
cluding  results  of  relevant  tests  con¬ 
ducted  pursuant  to  the  requirements  of 
the  national  primary  drinking  water 
regulations. 

(c)  Explanation  of  the  compelling 
factors  such  as  time  or  economic  factors 
which  prevent  such  system  from  achiev¬ 
ing  compliance. 


(d)  Other  information,  if  any,  believed 
by  the  applicant  to  be  pertinent  to  the 
application. 

<e>  A  proposed  compliance  schedule, 
Including  the  date  when  each  step  toward 
compliance  will  be  achieved. 

(f )  Such  other  Information  as  the  Ad¬ 
ministrator  may  require. 

g  142.52  Consideration  of  an  Exemption 
Request. 

(a)  The  Administrator  shall  act  on 
any  exemption  request  submitted  pursu¬ 
ant  to  S  142.51  within  90  days  of  receipt 
of  the  request 

(b)  In  his  consideration  of  whether 
the  public  water  system  Is  unable  to 
comply  due  to  compelling  factors,  the 
Administrator  shall  consider  such  factors 
as  the  following: 

(1)  Construction,  Installation,  or 
modification  of  treatment  equipment  or 
systems. 

(2)  The  time  needed  to  put  into  op¬ 
eration  a  new  treatment  facility  to  re¬ 
place  an  existing  system  which  Is  not  In 
compliance. 

(3)  Economic  feasibility  of  compli¬ 
ance. 

g  142.53  Disposition  of  an  Exemption 
Request. 

(a)  If  the  Administrator  decides  to 
deny  the  application  for  an  exemption, 
he  shall  notify  the  applicant  of  his  In¬ 
tention  to  issue  a  denial.  Such  notice 
shall  Include  a  statement  of  reasons  for 
the  proposed  denial,  and  shall  offer  the 
applicant  an  opportunity  to  present, 
within  30  days  of  receipt  of  the  notice, 
additional  information  or  argument  to 
the  Administrator.  The  Administrator 
shall  make  a  final  determination  on  the 
request  within  30  days  after  receiving 
any  such  additional  information  or  argu¬ 
ment.  If  no  additional  Information  or 
argument  is  submitted  by  the  applicant, 
the  application  shall  be  denied. 

(b)  If  the  Administrator  grants  an  ex¬ 
emption  request  submitted  pursuant  to 
{  142.51,  he  shall  notify  the  applicant  of 
his  decision  In  writing.  Such  notice  shall 
identify  the  facility  covered,  and  shall 
specify  the  termination  date  of  the  ex¬ 
emption.  Such  notice  shall  provide  that 
the  exemption  will  be  terminated  when 
the  system  comes  into  compliance  with 
the  appllcatle  regulation,  and  may  be 
terminated  upon  a  finding  by  the  Admin¬ 
istrator  that  the  system  has  failed  to 
comply  with  any  requirements  of  a  final 
schedule  issued  pursuant  to  9  142.55. 

(c)  The  Administrator  shall  propose  a 
schedule  for: 

(1)  Compliance  (Including  increments 
of  progress)  by  the  public  water  system 
with  each  contaminant  level  requirement 
and  treatment  technique  requirement 
covered  by  the  exemption;  and 

(2)  Implementation  by  the  public  wa¬ 
ter  system  of  such  control  measures  as 
the  Administrator  may  require  for  each 
contaminant  covered  by  the  exemption. 

(d)  The  schedule  shall  be  prescribed 
by  the  Administrator  within  one  year 
after  the  granting  of  the  exemption,  sub¬ 
sequent  to  provision  of  opportunity  for 
hearing  pursuant  to  {  142.54. 
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FEDERAL  REGULATIONS 


g  142.54  Public  Hearings  on  Exemption 
Schedules. 

(a)  Before  a  schedule  proposed  by  the 
Administrator  pursuant  to  f  142.53  may 
take  effect,  the  Administrator  shall  pro¬ 
vide  notice  and  opportunity  for  public 
hearing  on  the  schedule.  A  notice  given 
pursuant  to  the  preceding  sentence  may 
cover  the  proposal  of  more  than  one  such 
schedule  and  a  hearing  held  pursuant  to 
such  notice  shall  Include  each  of  the 
schedules  covered  by  the  notice. 

<b)  Public  notice  of  an  opportunity 
lor  hearing  on  an  exemption  schedule 
shall  be  circulated  in  a  manner  designed 
to  inform  interested  and  potentially  in¬ 
terested  persons  of  the  proposed  sched¬ 
ule,  and  shall  include  at  least  the 
following:. 

(1)  Posting  of  a  notice  In  the  princi¬ 
pal  post  office  of  each  municipality  or 
area  served  by  the  public  water  system, 
and  publishing  of  a  notice  in  a  newspaper 
or  newspapers  of  general  circulation  In 
the  area  served  by  the  public  water  sys¬ 
tem. 

(2)  Mailing  of  a  notice  to  the  agency 
of  the  State  in  which  the  system  Is  lo¬ 
cated  which  Is  responsible  for  the  State’s 
water  supply  program  and  to  other  ap¬ 
propriate  State  or  local  agencies  at  the 
Administrator’s  discretion. 

(3)  Such  notices  shall  include  a  sum¬ 
mary  of  the  proposed  schedule  and  shall 
Inform  interested  persons  that  they  may 
request  a  public  hearing  on  the  proposed 
schedule. 

(c)  Requests  for  hearing  may  be  sub¬ 
mitted  by  any  Interested  person  other 
than  a  Federal  agency.  Frivolous  or  In¬ 
substantial  requests  for  hearing  may  be 
denied  by  the  Administrator.  Requests 
must  be  submitted  to  the  Administrator 
within  30  days  after  Issuance  of  the  pub¬ 
lic  notices  provided  for  In  paragraph  (b) . 
Such  requests  shall  Include  the  following 
information: 

(1)  The  name,  address  and  telephone 
number  of  the  individual,  organization 
or  other  entity  requesting  a  hearing; 

(2)  A  brief  statement  of  the  Interest 
of  the  person  making  the  request  In  the 
proposed  schedule  and  of  Information 
that  the  requesting  person  Intends  to 
submit  at  such  hearing;  and 

(3)  The  signature  of  the  Individual 
making  the  request,  or,  If  the  request  Is 
made  on  behalf  of  an  organization  or 
other  entity,  the  signature  of  a  responsi¬ 
ble  official  of  the  organization  or  other 
entity. 

<d)  The  Administrator  shall  give  no¬ 
tice  in  the  manner  set  forth  in  paragraph 
(b)  of  this  section  of  any  hearing  to  be 
held  pursuant  to  a  request  submitted  by 
an  interested  person  or  on  his  own  mo¬ 
tion.  Notice  of  the  hearing  shall  also  be 
sent  to  the  person  requesting  the  hear¬ 
ing,  if  any.  Notice  of  the  hearing  shall 
Include  a  statement  of  the  purpose  of  the 
hearing,  information  regarding  the  time 
and  location  for  the  hearing,  and  the  ad¬ 
dress  and  telephone  number  of  an  office 
at  which  interested  persons  may  obtain 
further  information  concerning  the  hear¬ 
ing.  At  least  one  hearing  location  speci¬ 
fied  In  the  public  notice  shall  be  within 
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the  Involved  state.  Notice  of  hearing 
shall  be  given  not  less  than  5  days  prior 
to  the  time  scheduled  lor  the  hearing. 

(e)  A  hearing  convened  pursuant  to 
paragraph  (d)  of  this  section  shall  be 
conducted  before  a  hearing  officer  to  be 
designated  by  the  Administrator.  The 
hearing  shall  be  conducted  by  the  bear¬ 
ing  officer  In  an  informal,  orderly  and 
expeditious  manner.  The  hearing  officer 
shall  have  authority  to  call  witnesses, 
receive  oral  and  written  testimony  and 
take  such  action  as  may  be  necessary  to 
assure  the  fair  and  efficient  conduct  of 
the  hearing.  Following  the  conclusion  of 
the  hearing,  the  hearing  officer  shall  for¬ 
ward  the  record  of  the  hearing  to  the 
Administrator. 

3  142.55  Final  Schedule. 

(a)  Within  30  days  after  the  termina¬ 
tion  of  the  public  hearing  pursuant  to 
1  142.54,  the  Administrator  shall,  taking 
Into  consideration  information  obtained 
during  such  hearing,  revise  the  proposed 
schedule  as  necessary  and  prescribe  the 
enai  schedule  for  compliance  and  in¬ 
terim  measures  for  the  public  water  sys¬ 
tem  granted  an  exemption  under  1  142.52. 

(b)  Such  schedule  shall  require  com¬ 
pliance  by  the  public  water  system  with 
each  contaminant  level  and  treatment 
technique  requirement  prescribed  by: 

(1)  Interim  national  primary  drinking 
water  regulations  pursuant  to  Fart  141 
of  this  chapter,  by  no  later  than  Janu¬ 
ary  1, 1981:  and 

(2)  Revised  national  primary  drinking 
water  regulations  pursuant  to  Part  141 
of  this  chapter,  by  no  later  than  seven 
years  after  the  effective  date  of  such 
regulations. 

(c>  If  the  public  water  system  has  en¬ 
tered  Into  an  enforceable  agreement  to 
become  a  part  of  a  regional  public  water 
system,  as  determined  by  the  Adminlss 
trator,  such  schedule  shall  require  com + 
pllance  by  the  public  water  system  with 
each  contaminant  level  and  treatment 
technique  requirement  prescribed  by: 

(1)  Interim  national  primary  drinking 
water  regulations  pursuant  to  Part  141 
of  this  chapter,  by  no  later  than  Janu¬ 
ary  1, 1983;  and 

(2)  Revised  national  primary  drinking 
water  regulations  pursuant  to  Part  141 
of  this  chapter,  by  no  later  than  nine 
years  after  the  effective  date  of  such 
regulations. 

Subpart  G — Identification  of  Bast 
Technology,  Treatment  Techniques  or 
Other  Means  Generally  Available 

}  142.60  Variances  tram  the  maximum 
contaminant  level  for  total  trihalomethanee. 

[142.60  added  by  48  FR  8413,  February 
28.  1983] 


(a)  The  Administrator,  pursuant  to 
Section  1415(a)(1)(A)  of  the  Act,  hereby 
identifies  the  following  as  the  best 
technology,  treatment  techiques  or  other 
means  generally  available  for  achieving 
compliance  with  the  maximum 
contaminant  level  for  total 
trihalomethanes  (Section  141.12(c)): 

(1)  Use  of  chloramines  as  an  alternate 
or  supplemental  disinfectant  or  oxidant. 

(2)  Use  of  chlorine  dioxide  as  an 
alternate  or  supplemental  disinfectant  or 
oxidant. 

(3)  Improved  existing  clarification  for 
THM  precursor  reduction. 

(4)  Moving  the  point  of  chlorination  to 
reduce  TTHM  formation  and,  where 
necessary,  substituting  for  the  use  of 
chlorine  as  a  pre-oxidant  chloramines, 
chlorine  dioxide  or  potassium 
permanganate. 

'  (5)  Use  of  powdered  activated  carbon 
for  THM  precursor  or  TTHM  reduction 
seasonally  or  intermittently  at  dosages 
not  to  exceed  10  mg/L  on  an  annual 
average  basis. 

(b)  The  Administrator  in  a  state  that 
does  not  have  primary  enforcement 
responsibility  or  a  state  with  primary 
enforcement  responsibility  (primacy 
state)  that  issues  variances  shall  require 
a  community  water  system  to  install 
and/or  use  any  treatment  method 
identified  in  $  142.80(a)  as  a  condition 
for  granting  a  variance  unless  the 
Administrator  or  primacy  state 
determines  that  such  treatment  method 
identified  in  S  142.60(a)  is  not  available 
and  effective  for  TTHM  control  for  the 
system.  A  treatment  method  shall  not  be 
considered  to  be  "available  and 
effective"  for  an  individual  system  if  the 
treatment  method  would  not  be 
technically  appropriate  and  technically 
feasible  for  that  system  or  would  only 
result  in  a  marginal  reduction  in  TTHM 
for  the  system.  If,  upon  application  by  a 
system  for  a  variance,  the  Administrator 
or  primacy  state  that  issues  variances 
determines  that  none  of  the  treatment 
methods  identified  in  }  142.60(a)  is 
available  and  effective  for  the  system, 
that  system  shall  be  entitled  to  a 
variance  under  the  provisions  of  Section 
1415(a)(1)(A)  of  the  Act.  The 
Administrator's  or  primacy  state's 
determination  as  to  the  availability  and 
effectiveness  of  such  treatment  methods 
shall  be  based  upon  studies  by  the 
system  and  other  relevant  information. 

If  a  system  suhmits  information 
intending  to  demonstrate  that  a 


treatment  method  i*  not  available  and 
effective  for  TTHM  control  for  that 
system,  the  Administrator  or  primacy 
state  shall  make  a  finding  whether  this 
information  supports  a  decision  that 
such  treatment  method  ie  not  available 
and  effective  for  that  system  before 
requiring  installation  and/or  use  of  such 
treatment  method. 

(c)  Pursuant  to  S  142.43(cHg)  or 
corresponding  state  regulations,  the 
Administrator  or  primacy  state  that 


issues  variances  shall  issue  a  schedule 
of  compliance  that  may  require  the 
system  being  granted  the  variance  to 
examine  the  following  treatment 
methods  (1)  to  determine  the  probability 
that  any  of  these  methods  will 
significantly  reduce  the  level  of  TTHM 
for  that  system,  and  (2)  if  such 
probability  exists,  to  determine  whether 
any  of  these  methods  are  technically 
feasible  and  economically  reasonable, 
and  that  the  TTHM  reductions  obtained 
will  be  commensurate  with  the  costs 
incurred  with  the  installation  and  use  of 
such  treatment  methods  for  that  system: 


Introduction  of  off-line  water  storage  far 
THM  precursor  reduction. 

Aeration  for  TTHM  reduction,  where 
geographically  and  environmentally 
appropriate. 

Introduction  of  clarification  where  not 
currently  practiced. 


Consideration  of  alternative  sources  of  raw 


water. 

Use  of  ozone  as  an  alternate  or 
supplemental  disinfectant  or  oxidant. 

(d)  If  the  Administrator  or  primacy 
state  that  issues  variances  determines 
that  a  treatment  method  identified  in 


i  142.60(c)  is  technically  feasible, 
economically  reasonable  and  will 
achieve  TTHM  reductions 
commensurate  with  the  costs  incurred 
with  the  installation  and/or  use  of  such 
treatment  method  for  the  system,  the 
Administrator  or  primacy  state  shall 


require  the  system  to  install  and/or  use 
that  treatment  method  in  connection 
with  a  compliance  schedule  issued 
under  the  provisions  of  Section 
1415(a)(1)(A)  of  the  Act.  The 
Administrator's  or  primacy  state's 
determination  shall  be  based  upon 
studies  by  the  system  and  other  relevant 
information.  In  no  event  shall  the 
Administrator  require  a  system  to  install 
and/or  use  a  treatment  method  not 
described  in  $  142.60  (a)  or  (c)  to  obtain 
or  maintain  a  variance  from  the  TTHM 
Rule  or  in  connection  with  any  variance 
compliance  schedule. 
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OIL  AND  GREASE 


CRITERIA 

For  domestic  water  supply:  Virtually  free  from  oil  and  grease, 

particularly  from  the  tastes  and  odors  that  emanate  from 

petroleum  products. 

For  aquatic  life: 

(1)  Levels  of  individual  petrochemicals  in  the  water  column 
should  not  exceed  0.01  of  the  lowest  continuous  flow  96-hour 
LCm  to  several  important  freshwater  or  marine  species,  each 
having  a  demonstrated  high  susceptibility  to  oils  and  petro¬ 
chemicals; 

(2)  Levels  of  oils  or  petrochemicals  in  the  sediment  which  cause 
deleterious  effects  to  the  biota  should  not  be  allowed; 

(3)  Surface  waters  shall  be  virtually  free  from  floating  nonpetro¬ 
leum  oils  of  vegetable  or  animal  origin,  as  well  as  petroleum 
derived  oils. 


INTRODUCTION 

It  has  been  estimated  that  between  5  and  10  million  metric  tons  of  oil 
enter  the  marine  environment  annually  (Blumer,  1970).  A  major 
difficulty  encountered  in  the  setting  of  criteria  for  oils  and  grease  is 
that  these  are  not  definitive  chemical  categories,  but  include  thousands 
of  organic  compounds  with  varying  physical,  chemical,  and  toxicologi¬ 
cal  properties.  They  may  be  volatile  or  nonvolatile,  soluble  or  insoluble, 
persistent  or  easily  degraded. 

RATIONALE 

Field  and  laboratory  evidence  has  demonstrated  both  acute  lethal 
toxicity  and  long  term  sublethal  toxicity  of  oils  to  aquatic  organisms. 
Events  such  as  the  Tampico  Maru  wreck  of  1957  in  Baja,  Calif.,  (Diaz- 
Piferrer,  1962),  and  the  No.  2  fuel  oil  spill  in  West  Falmouth,  Mass.,  in 
1969  (Hampson  and  Sanders,  1969),  both  of  which  caused  immediate 
death  to  a  wide  variety  of  organisms,  are  illustrative  of  the  lethal 
toxicity  that  may  be  attributed  to  oil  pollution.  Similarly,  a  gasoline 
spill  in  South  Dakota  in  November  1969  (Bugbee  and  Walter,  1973),  was 
reported  to  have  caused  immediate  death  to  the  majority  of  freshwater 
invertebrates  and  to  approximately  2,500  fish,  30  percent  of  which  were 
native  species  of  trout  Because  of  the  wide  range  of  compounds 
included  in  the  category  of  oil,  it  is  impossible  to  establish  meaningful 
96-hour  LCso  values  for  oil  and  grease  without  specifying  the  product 
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involved.  However,  as  the  data  in  Table  9  show,  the  most  susceptible 
category  of  organisms,  the  marine  larvae,  appear  to  be  intolerant  of 
petroleum  pollutants,  particularly  the  water  soluble  compounds,  at 
concentrations  as  low  as  0.1  mg/1. 

The  long  term  sublethal  effects  of  oil  pollution  include  interferences 
with  cellular  and  physiological  processes  such  as  feeding  and  reproduc¬ 
tion  and  do  not  lead  to  immediate  death  of  the  organism.  Disruption  of 
such  behavior  apparently  can  result  from  petroleum  product  concentra¬ 
tions  as  low  as  10  to  100  ug/1  (see  Table  10). 

Table  10  summarizes  some  of  the  sublethal  toxicities  for  various 
petroleum  pollutants  and  various  aquatic  species.  In  addition  to 
sublethal  effects  reported  at  the  10  to  100  ug/1  level,  it  has  been  shown 
that  petroleum  products  can  harm  aquatic  life  at  concentrations  as  low 
as  1  ug/1  (Jacobson  and  Boylan,  1973). 

Bioaccumulation  of  petroleum  products  presents  two  especially 
important  public  health  problems:  (1)  the  tainting  of  edible,  aquatic 
species,  and  (2)  the  possibility  of  edible  marine  organisms  incorporating 
in  their  tissues  the  high  boiling,  carcinogenic  polycyclic  aromatics. 
Nelson-Smith  (1971)  reported  that  0.01  mg/1  of  crude  oil  caused 
tainting  in  oysters.  Moore,  et  al.  (1973)  reported  that  concentrations  as 
low  as  1  to  10  ug/1  could  lead  to  tainting  within  very  short  periods  of 
time.  It  has  been  shown  that  chemicals  responsible  for  cancer  in 
animals  and  man  (such  as  3,4-benzopyrene)  occur  in  crude  oil  (Blumer, 
1970).  It  has  also  been  shown  that  marine  organisms  are  capable  of 
incorporating  potentially  carcinogenic  compounds  into  their  body  fat 
where  the  compounds  remain  unchanged  (Blumer,  1970). 

Oil  pollutants  may  also  become  incorporated  into  sediments.  There  is 
evidence  that  once  this  occurs  in  the  sediments  below  the  aerobic 
surface  layer,  petroleum  oil  can  remain  unchanged  and  toxic  for  long 
periods,  since  its  rate  of  bacterial  degradation  is  slow.  For  example, 
Blumer  (1970)  reported  that  No.  2  fuel  oil  incorporated  into  the 
sediments  after  the  West  Falmouth  spill  persisted  for  over  a  year,  and 
even  began  spreading  in  the  form  of  oil-laden  sediments  to  more  distant 
areas  that  had  remained  unpolluted  immediately  after  the  spill.  The 
persistence  of  unweathered  oil  within  the  sediment  could  have  a  long 
term  effect  on  the  structure  of  the  benthic  community  or  cause  the 
demise  of  specific  sensitive  important  species.  Moore,  et  al.  (1973) 
reported  concentrations  of  5  mg/1  for  the  carcinogen,  3, 4-benzopyrene 
in  marine  sediments. 

Mironov  (1967)  reported  that  0.01  mg/1  oil  produced  deformed  and 
inactive  flatfish  larvae.  Mironov  (1970)  also  reported  inhibition  or  delay 
of  cellular  division  in  algae  by  oil  concentrations  of  10"*  to  101  mg/1. 
Jacobsen  and  Boylan  (1973)  reported  a  reduction  in  the  chemotactic 
perception  of  food  by  the  snail,  Nassarius  obsoletus,  at  kerosene 
concentrations  of  0.001  to  0.004  mg/1.  Bellan,  et  al.  (1972)  reported 
decreased  survival  and  fecundity  in  worms  at  concentrations  of  0.01  to 
10  mg/1  of  detergent. 

Because  of  the  great  variability  in  the  toxic  properties  of  oil,  it  is 
difficult  to  establish  a  numerical  criterion  which  would  be  applicable  to 
all  types  of  oil.  Thus,  for  a  given  discharge  situation,  an  upper  allowable 
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limit  of  an  individual  petrochemical  should  be  determined  by  applying  a 
factor  of  0.01  to  the  lowest  continuous  flow  96-hour  LC»  for  several 
important  and  sensitive  resident  species. 

There  is  a  paucity  of  toxicological  data  on  the  ingestion  of  the 
components  of  refinery  wastewaters  by  humans  or  by  test  animals.  It  is 
apparent  that  any  tolerable  health  concentrations  for  petroleum- 
derived  substances  far  exceed  the  limits  of  taste  and  odor.  Since 
petroleum  derivatives  become  organoleptically  objectionable  at  concen¬ 
trations  far  below  the  human  chronic  toxicity,  it  appears  that  hazards 
to  humans  will  not  arise  from  drinking  oil-polluted  waters  (Johns 
Hopkins  University,  1956;  Mckee  and  Wolf,  1963).  Oils  of  animal  or 
vegetable  origin  generally  are  nontoxic  to  humans  and  aquatic  life. 

In  view  of  the  problem  of  petroleum  oil  incorporation  in  sediments, 
its  persistence  and  chronic  toxicity  potential,  and  the  present  lack  of 
sufficient  toxicity  data  to  support  specific  criteria,  concentrations  of 
oils  in  sediments  should  not  approach  levels  that  cause  deleterious 
effects  to  important  species  or  the  bottom  community  as  a  whole. 

Petroleum  and  nonpetroleum  oils  share  some  similar  physical  and 
chemical  properties.  Because  they  share  common  properties,  they  may 
cause  similar  harmful  effects  in  the  aquatic  environment  by  forming  a 
sheen,  a  film,  or  discoloration  on  the  surface  of  the  water.  Like 
petroleum  oils,  nonpetroleum  oils  may  occur  at  four  levels  of  the 
aquatic  environment:  (a)  floating  on  the  surface,  (b)  emulsified  in  the 
water  column,  (c)  solubilized,  and  (d)  settled  on  the  bottom  as  a  sludge. 
Analogous  to  the  grease  balls  from  vegetable  oil  and  animal  fats  are 
the  tar  balls  of  petroleum  origin  which  have  been  found  in  the  marine 
environment  or  washed  ashore  on  beaches. 

Oils  of  any  kind  can  cause:  (a)  drowning  of  waterfowl  because  of  loss 
of  buoyancy,  exposure  because  of  loss  of  insulating  capacity  of  feathers, 
and  starvation  and  vulnerability  to  predators  due  to  lack  of  mobility; 
(b)  lethal  effects  on  fish  by  coating  epithelial  surfaces  of  gills,  thus 
preventing  respiration;  (c)  potential  fishkills  due  to  increased  biochemi¬ 
cal  oxygen  demand;  (d)  asphyxiation  of  benthic  life  forms  when 
floating  masses  become  engaged  with  surface  debris  and  settle  on  the 
bottom;  and  (e)  adverse  aesthetic  effects  of  fouled  shorelines  and 
beaches.  These  and  other  effects  have  been  documented  in  the  U.S. 
Department  of  Health,  Education  and  Welfare  report  on  “Oil  Spills 
Affecting  the  Minnesota  and  Mississippi  Rivers”  and  the  1975  “Pro¬ 
ceedings  of  the  Joint  Conference  on  Prevention  and  Control  of  Oil 
Spills.” 

Oils  of  animal  or  vegetable  origin  generally  are  chemically  nontoxic 
to  humans  or  aquatic  life;  however,  floating  sheens  of  such  oils  result  in 
deleterious  environmental  effects  as  described  above.  Thus,  it  is 
recommended  that  surface  waters  shall  be  virtually  free  from  floating 
nonpetroleum  oils  of  vegetable  or  animal  origin.  This  same  recommen¬ 
dation  applies  to  floating  oils  of  petroleum  origin  since  they  too  may 
produce  the  above  effects. 
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PHENOL 


CRITERION 

1  ug/1  for  domestic  water  supply  (welfare),  and  to  protect  against 
fish  flesh  tainting. 

INTRODUCTION 

Phenolic  compounds  include  a  wide  variety  of  organic  chemicals.  The 
phenols  may  be  classified  into  monohydric,  dihydric,  and  polyhydric 
phenols  depending  upon  the  number  of  hydroxyl  groups  attached  to  the 
aromatic  ring.  Phenol  itself,  which  has  but  one  hydroxyl  group,  is  the 
most  typical  of  the  group  and  is  often  used  as  a  model  compound.  The 
properties  of  phenol,  with  certain  modifications  depending  on  the 
nature  of  the  substituents  on  the  benzene  ring,  are  shared  by  other 
phenolic  compounds.  Phenolic  compounds  arise  from  the  distillation  of 
coal  and  wood;  from  oil  refineries;  chemical  plants;  livestock  dips; 
human  and  other  organic  wastes;  hydrolysis,  chemical  oxidation,  and 
microbial  degradation  of  pesticides;  and  from  naturally  occurring 
sources  and  substances.  Some  compounds  are  refractory  to  biological 
degradation  and  can  be  transported  long  distances  in  water. 

RATIONALE 

Phenolic  compounds  can  affect  freshwater  fishes  adversely  by  direct 
toxicity  to  fish  and  fish-food  organisms;  by  lowering  the  amount  of 
available  oxygen  because  of  the  high  oxygen  demand  of  the  com¬ 
pounds;  and  by  tainting  of  fish  flesh  (EIFAC,  1973).  Shelford  (1917) 
observed  that  a  concentration  of  1  cc  per  liter  (purity  of  compound  and 
concentration  are  unknown)  was  rapidly  fatal  to  fish,  but  solutions  of 
one  half  to  three  quarters  of  this  amount,  i.e.,  0.5  to  0.75  cc,  would 
require  up  to  1  hour  to  kill  fish.  Subsequent  studies  have  confirmed  the 
toxicity  of  phenol  to  both  adult  and  immature  organisms  (EIFAC, 
1973).  Decreased  egg  development  in  the  oyster,  Crassostrea  virginica, 
has  been  found  to  occur  at  levels  of  2  mg/1  phenol  (Davis  and  Hidu, 
1969). 

Various  environmental  conditions  will  increase  the  toxicity  of  phenol. 
Lower  dissolved  oxygen  concentrations,  increased  salinity,  and  in¬ 
creased  temperature  all  enhance  the  toxicity  of  phenol  (EIFAC,  1973). 
It  has  been  shown  that  phenol  and  o-cresol  have  24-hour  LCmS  of  5  and 
2  mg/1  respectively  for  trout  embryos  (Albersmeyer  and  von  Erichsen, 
1959).  Rainbow  trout  were  killed  in  7.3  mg/1  phenol  in  2  hours  and  in  6.5 
mg/1  phenol  in  12  hours;  at  these  concentrations  there  was  rapid 
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damage  to  gills  and  severe  pathology  of  other  tissues  (Mitrovic,  et  al. 
1968).  Pathologic  changes  in  gills  and  in  fish  tissues  were  found  at 
concentrations  in  the  range  of  20  to  70  ug/1  phenol  (Reichenbach- 
Klinke,  1965). 

McKee  and  Wolf  (1963),  following  a  review  of  world  literature, 
concluded  that  phenol  in  a  concentration  of  1  ug/1  would  not  interfere 
with  domestic  water  supplies;  200  ug/1  would  not  interfere  with  fish 
and  aquatic  life;  50  mg/1  would  not  interfere  with  irrigation;  and  1,000 
mg/1  would  not  interfere  with  stock  watering. 

A  major  aesthetic  problem  associated  with  phenolic  compounds  is 
their  organoleptic  properties  in  water  and  fish  flesh.  Threshold  odor 
levels  range  from  55  ug/1  for  p-cresol  (Rosen,  et  al.  1962)  to  2  ug/1  for  2- 
chlorophenol  (Burttschell,  et  al.  1959).  The  chlorinated  phenols  present 
problems  in  drinking  water  supplies  because  phenol  is  not  removed 
efficiently  by  conventional  water  treatment  and  can  be  chlorinated 
during  the  final  water  treatment  process  to  form  persistent  odor- 
producing  compounds.  Thus,  odor  problems  are  created  in  the  distribu¬ 
tion  system.  Boetius  (1954),  Fetterolf  (1962),  Schulze  (1961),  and 
Shumway  (1966)  estimated  threshold  fish  flesh  tainting  concentrations 
for  o-chlorophenol,  p-chlorophenol,  and  2,  4-dichlorophenol  to  range 
from  0.1  ug/1  to  15  ug/1.  The  o-chlorophenol  produced  tainting  at  the 
lower  concentration. 

A  criterion  of  1  ug/1  phenol,  which  is  about  half  of  the  chlorophenol 
odor  effect  level  for  a  water  supply  and  near  the  threshold  fish  flesh 
tainting  concentration,  should  protect  the  freshwater  environment  for 
such  uses. 
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PHOSPHORUS 


CRITERION 


0.10  ug/1  yellow  (elemental)  phosphorus  for  marine  or  estuarine 
waters. 


INTRODUCTION 

Phosphorus  in  the  elemental  form  is  particularly  toxic  and  is  subject 
to  bioaccumulation  in  much  the  same  way  as  mercury.  Phosphorus  as 
phosphate  is  one  of  the  major  nutrients  required  for  plant  nutrition  and 
is  essential  for  life.  In  excess  of  a  critical  concentration,  phosphates 
stimulate  plant  growth.  During  the  past  30  years,  the  belief  has 
developed  that  increased  standing  crops  of  aquatic  plants  frequently 
are  caused  by  increased  supplies  of  phosphorus.  Such  phenomena  are 
associated  with  a  condition  of  accelerated  eutrophication  or  aging  of 
waters.  Generally,  it  is  recognized  that  phosphorus  is  not  the  sole  cause 
of  eutrophication  but  there  is  evidence  that  frequently  it  is  the  key 
element  required  by  freshwater  plants,  and  generally,  is  present  in  the 
least  amount  relative  to  need.  Therefore,  an  increase  in  phosphorus 
allows  use  of  other  already  present  nutrients  for  plant  growth.  Further, 
of  all  of  the  elements  required  for  plant  growth  in  the  water 
environment,  phosphorus  is  the  most  easily  controlled  by  man. 

Large  deposits  of  phosphate  rock  are  found  near  the  western  shore  of 
centra)  Florida,  as  well  as  in  a  number  of  other  states.  Deposits  in 
Florida  are  found  in  the  form  of  pebbles  which  vary  in  size  from  fine 
sand  to  about  the  size  of  a  human  foot.  These  pebbles  are  embedded  in  a 
matrix  of  clay  and  sand.  The  phosphate  rock  beds  lie  within  a  few  feet 
of  the  surface  and  mining  is  accomplished  by  use  of  hydraulic  water  jets 
and  a  washing  operation  that  separates  the  phosphate  from  waste 
materials.  The  process  is  similar  to  that  of  strip-mining.  Florida,  Idaho, 
Montana,  North  Carolina,  South  Carolina,  Tennessee,  Utah,  Virginia, 
and  Wyoming  share  phosphate  mining  activities. 

Phosphates  enter  waterways  from  several  different  sources.  The 
human  body  excretes  about  I  pound  per  year  of  phosphorus  expressed 
as  “P.”  The  use  of  phosphate  detergents  and  other  domestic  phosphates 
increases  the  per  capita  contribution  to  about  3y2  pounds  per  year  of 
phosphorus  as  P.  Some  industries,  such  as  potato  processing,  have 
wastewaters  high  in  phosphates.  Varying  amounts  of  phosphorus  drain 
to  watercourses  from  the  land.  This  drainage  may  be  surface  runoff  of 
rainfall,  effluent  from  tile  lines,  or  return  flow  from  irrigation.  Cattle 
feedlots,  concentrations  of  domestic  duck  or  wild  duck  populations,  and 
tree  leaves,  as  well-  as  atmospheric  fallout  are  all  contributing  sources. 


Evidence  indicates  that:  (1)  high  phosphorus  concentrations  are 
associated  with  accelerated  eutrophication  of  waters,  when  other 
growth-promoting  factors  are  present;  (2)  aquatic  plant  problems 
develop  in  reservoirs  and  other  standing  waters  at  phosphorus  values 
lower  than  those  critical  in  flowing  streams;  (3)  reservoirs  and  lakes 
collect  phosphates  from  influent  streams  and  store  a  portion  of  them 
within  consolidated  sediments,  thus  serving  as  a  phosphate  sink;  and, 
(4)  phosphorus  concentrations  critical  to  noxious  plant  growth  vary, 
and  nuisance  growths  may  result  from  a  particular  concentration  of 
phosphate  in  one  geographical  area  but  not  in  another.  The  amount  or 
percentage  of  inflowing  nutrients  that  may  be  retained  by  a  lake  or 
reservoir  is  variable  and  will  depend  upon:  (1)  the  nutrient  loading  to 
the  lake  or  reservoir;  (2)  the  volume  of  the  euphotic  zone;  (3)  the  extent 
of  biological  activities;  (4)  the  detention  time  within  the  lake  basin  or 
the  time  available  for  biological  activities;  and,  (5)  the  level  of 
discharge  from  the  lake  or  of  the  penstock  from  the  reservoir. 

Once  nutrients  are  combined  within  the  aquatic  ecosystem,  their 
removal  is  tedious  and  expensive.  Phosphates  are  used  by  algae  and 
higher  aquatic  plants  and  an  excess  may  be  stored  within  the  plant  cell. 
With  decomposition  of  the  plant  cell,  some  phosphorus  may  be  released 
immediately  through  bacterial  action  for  recycling  within  the  biotic 
community,  while  the  remainder  may  be  deposited  with  sediments. 
Much  of  the  material  that  becomes  combined  with  the  consolidated 
sediments  within  the  lake  bottom  is  bound  permanently  and  will  not  be 
recycled  into  the  system. 

RATIONALE 
Elemental  Phosphorus 

Isom  (1960)  reported  an  LCsoof  0.105  mg/1  at  48  hours  and  0.025  mg/1 
at  160  hours  for  bluegill  sunfish,  Lejxmis  macrochirua,  exposed  to 
yellow  phosphorus  in  distilled  water  at  26°  C  and  pH  7.  The  125-  and 
195-hour  LCms  of  yellow  phosphorus  to  Atlantic  cod,  Gadus  morhwa, 
and  Atlantic  3almon,  Salmo  salar,  smolts  in  continuous  exposure 
experiments  were  1.89  and  0.79  ug/1,  respectively  (Fletcher  and  Hoyle, 
1972).  No  evidence  of  an  incipient  lethal  level  was  observed  since  the 
lowest  concentration  of  elemental  phosphorus  (P<)  tested  was  0.79  ug/1. 
Salmon  that  were  exposed  to  elemental  phosphorus  concentrations  of 
40  ug/1  or  less  developed  a  distinct  external  red  color  and  showed  signs 
of  extensive  hemolysis.  The  predominant  features  of  P<  poisoning  in 
salmon  were  external  redness,  hemolysis,  and  reduced  hematocrits. 

Following  the  opening  of  an  elemental  phosphorus  production  plant 
in  Long  Harbour,  Placentia  Bay,  Newfoundland,  divers  observed  dead 
Fish  upon  the  bottom  throughout  the  harbour  (Peer,  1972).  Mortalities 
were  confined  to  a  water  depth  of  less  than  18  meters.  There  was  visual 
evidence  of  selective  mortality  among  benthos.  Live  mussels  were 
found  within  300  meters  of  the  effluent  pipe,  while  all  scallops  within 
this  area  were  dead. 
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Fish  will  concentrate  elemental  phosphorus  from  water  containing  as 
little  as  1  ug/t  (Idler,  1969).  In  one  set  of  experiments,  a  cod  swimming 
in  water  containing  1  ug/I  elemental  phosphorus  for  18  hours  concen¬ 
trated  phosphorus  to  50  ug/kg  in  muscle,  150  ug/kg  in  fatty  tissue,  and 
25,000  ug/kg  in  the  liver  (Idler,  19©;  Jangaard,  1970).  The  experimen¬ 
tal  findings  showed  that  phosphorus  is  quite  stable  in  the  fish  tissues. 

The  criterion  of  0.10  ug/1  elemental  phosphorus  for  marine  or 
estuarine  waters  is  1/10  of  demonstrated  lethal  levels  to  important 
marine  organisms  and  of  levels  that  have  been  found  to  result  in 
significant  bioaccumulation. 

Phosphate  Phosphorus 

Although  a  total  phosphorus  criterion  to  control  nuisance  aquatic 
growths  is  not  presented,  it  is  believed  that  the  following  rationale  to 
support  such  a  criterion,  which  currently  is  evolving,  should  be 
considered. 

Total  phosphate  phosphorus  concentrations  in  excess  of  100  ug/1  P 
may  interfere  with  coagulation  in  water  treatment  plants.  When  such 
concentrations  exceed  25  ug/1  at  the  time  of  the  spring  turnover  on  a 
volume-weighted  basis  in  lakes  or  reservoirs,  they  may  occasionally 
stimulate  excessive  or  nuisance  growths  of  algae  and  other  aquatic 
plants.  Algal  growths  impart  undesirable  tastes  and  odors  to  water, 
interfere  with  water  treatment,  become  aesthetically  unpleasant,  and 
alter  the  chemistry  of  the  water  supply.  They  contribute  to  the 
phenomenon  of  cultural  eutrophication. 

To  prevent  the  development  of  biological  nuisances  and  to  control 
accelerated  or  cultural  eutrophication,  total  phosphates  as  phosphorus 
(P)  should  not  exceed  50  ug/1  in  any  stream  at  the  point  where  it  enters 
any  lake  or  reservoir,  or  25  ug/1  within  the  lake  or  reservoir.  A  desired 
goal  for  the  prevention  of  plant  nuisances  in  streams  or  other  flowing 
waters  not  discharging  directly  to  lakes  or  impoundments  is  100  ug/1 
total  P  (Mackenthun,  1973).  Most  relatively  uncontaminated  lake 
districts  are  known  to  have  surface  waters  that  contain  from  10  to  30 
ug/1  total  phosphorus  as  P  (Hutchinson,  1957). 

The  majority  of  the  Nation’s  eutrophication  problems  are  associated 
with  lakes  or  reservoirs,  and  currently  more  data  support  the  establish¬ 
ment  of  a  limiting  phosphorus  level  in  those  waters  than  in  streams  or 
rivers  that  do  not  directly  impact  such  water.  Natural  conditions  also 
dictate  the  consideration  of  either  a  more  or  less  stringent  phosphorus 
level.  Eutrophication  problems  may  occur  in  waters  where  the  phospho¬ 
rus  concentration  is  less  than  that  indicated  above  and,  obviously,  there 
would  be  a  need  in  such  waters  to  have  nutrient  limits  that  are  more 
stringent.  Likewise,  there  are  those  waters  within  the  Nation  where 
phosphorus  is  not  now  a  limiting  nutrient  and  where  the  need  for 
phosphorus  limits  is  substantially  diminished.  Such  conditions  are 
described  in  the  last  paragraph  of  this  rationale. 

Two  basic  needs  must  be  met  in  establishing  a  phosphorus  criterion 
for  flowing  waters,:  one  is  to  control  the  development  of  plant  nuisances 
within  the  flowing  water  and,  in  turn,  to  control  and  prevent  animal 
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pests  that  may  become  associated  with  such  plants;  the  other  is  to 
protect  the  downstream  receiving  waterway,  regardless  of  its  proximi¬ 
ty  in  linear  distance.  It  is  evident  that  a  portion  of  that  phosphorus  that 
enters  a  stream  or  other  flowing  waterway  eventually  will  reach  a 
receiving  lake  or  estuary  either  as  a  component  of  the  fluid  mass,  as  bed 
load  sediments  that  are  carried  downstream,  or,  as  floating  organic 
materials  that  may  drift  just  above  the  stream’s  bed  or  float  on  its 
surface.  Superimposed  on  the  loading  from  the  inflowing  waterway, 
additional  phosphorus  may  enter  the  lake  or  estuary  as  fallout  from  the 
air  shed  or  as  a  direct  introduction  from  shoreline  areas. 

Another  method  to  control  the  inflow  of  nutrients,  particularly 
phosphates,  into  a  lake  is  that  of  prescribing  an  annual  loading  to  the 
receiving  water.  Vollenweider  (1973)  suggests  total  phosphorus  (P) 
loadings  in  grams  per  square  meter  of  surface  area  per  year  that  will  be 
a  critical  level  for  eutrophic  conditions  within  the  receiving  waterway 
for  a  particular  water  volume  where  the  mean  depth  of  the  lake  in 
meters  is  divided  by  the  hydraulic  detention  time  in  years.  Vollenweid- 
er's  data  (Table  13)  suggest  a  range  of  loading  values  that  should  result 
in  oligotrophic  lake  water  quality. 

Table  13. 


K«u  depth/ hydraulic 
detention  turn 

OUgotrophic  or 
pemuMibfe 
loading 

Eutrophic 
or  critioj 
loading 

(■Mien/ year) 

(grama/  meter* /year) 

(grama/  mater*/year) 

1 

0.5 

0.07 

0.14 

1.0 

0.10 

0.20 

2.5 

0.16 

0.32 

5.0 

0.22 

0.45 

7.5 

0.27 

0.55 

10.0 

0.32 

0.63 

25.0 

0.50 

1.00 

50.0 

0.71 

1.41 

75.0 

0.87 

1.73 

100.0 

1.00 

2.00 

There  may  be  waterways  wherein  higher  concentrations  or  loadings 
of  total  phosphorus  do  not  produce  eutrophy,  as  well  as  those 
waterways  wherein  lower  concentrations  or  loadings  of  total  phospho¬ 
rus  may  be  associated  with  populations  of  nuisance  organisms.  Waters 
now  containing  less  than  the  specified  amounts  of  phosphorus  should 
not  be  degraded  by  the  introduction  of  additional  phosphates. 

It  should  be  recognized  that  a  number  of  specific  exceptions  can 
occur  to  reduce  the  threat  of  phosphorus  as  a  contributor  to  lake 
eutrophy.  Often,  naturally  occurring  phenomena  limit  the  development 
of  plant  nuisances;  often  there  are  technological  or  cost-effective 
limitations  to  the  control  of  introduced  pollutants.  Exceptions  to  the 
threat  of  phosphorus  in  eutrophication  occur  in  waters  (1)  highly  laden 
with  natural  silts  or  colors  which  reduce  the  penetration  of  sunlight 
needed  for  plant  photosynthesis;  (2)  whose  morphometric  features  of 


steep  banks,  great  depth,  and  substantial  flows  contribute  to  a  history 
of  no  plant  problems;  (3)  that  are  managed  primarily  for  waterfowl  or 
other  wildlife;  (4)  where  an  identified  nutrient  other  than  phosphorus  is 
limiting  to  plant  growth  and  the  level  and  nature  of  such  limiting 
nutrient  would  not  be  expected  to  increase  to  an  extent  that  would 
influence  eutrophication;  and  (5)  where  phosphorus  control  cannot  be 
sufficiently  effective  under  present  technology  to  make  phosphorus  the 
limiting  nutrient.  No  national  criterion  is  presented  for  phosphate 
phosphorus  for  the  control  of  eutrophication. 
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determine  the  time  required  for  elimination  of  phthalate  residues 
(Mayer  and  Sanders,  1973).  After  3  days,  50  percent  of  the  total 
radioactivity  remained;  25  percent  of  the  activity  was  still  present  after 
7  days  in  fresh  water. 

Phthalate  esters  can  be  detrimental  to  aquatic  organisms  at  low 
water  concentrations.  Ability  to  concentrate  high  levels  from  water  and 
reproductive  impairment  in  certain  species  are  suggestive  of  potential 
environmental  damage.  While  the  fate  of  these  compounds  remains 
obscure,  their  presence  in  water  affects  successful  growth  and  repro¬ 
duction  essential  for  maintenance  of  animal  populations.  A  freshwater 
criterion  of  3  ug/1  is  recommended  even  though  some  reproductive 
impairment  was  seen  in  daphnids,  since  all  other  species  tested  were  so 
much  more  resistant.  Until  additional  effect  data  become  available  this 
criterion  should  be  a  goal  for  marine  waters. 
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ENVIRONMENTAL  PROTECTION 
AGENCY 

40  CFR  Part  141 
[OW-FHL-2S14-4] 

National  Primary  Oinking  Wator 
Ragulatlona;  Votetite  Synthetic 
Organic  Ctiamlcala 


r.  Environmental  Protection 
Agency  (EPA). 

:  Proposed  rulemaking. 


r.  Thi*  propoaed  rule  under  the 
Safe  Drinking  Water  Act  f42  U.S.C  300f 
et  aeq.)  establishes  Recommended 
Maximum  Contaminant  Levels  (RMCLs} 
for  the  following  volatile  synthetic 
organic  chemicals  (VOCsj  in  drinking 
water,  trichloroethylene, 
tetrachloroethylene,  carbon 
tetrachloride.  1,1.1-trichloroethane,  vinyl- 
chloride,  1,2-dichloroethane. 
benzene.  1.1-dichlaroethylene,  and  p-  . 
dichlorobenene.  RMCLs  (goals)  for  non- 
carcinogens  are  proposed  based  upon 
chronic  toxicity  data,  and  RMCLs 
(goals)  for  carcinogens  are  proposed  at 
the  zero  level.  VOCa  that  an  not 
indoded  hi  this  proposal  may  he 
considered  for  subsequent  rulemaking 
as  appropriate. 

RMCLs  are  non-enforceable  health  . 
goal s  which  are  to  be  set  at  levels  which 
would  result  in  no  known  or  anticipated 
advene  health  affeetf  srittem  adequate  - 
margin  of  safety.  This propoeM  te  that  * .» 
initial  stage  hi  rulemaking  fur  the  . 
establishment  afprfmaty  dtoking  water 
regulations  lor  fho  1POC*.  Tallowing  (his 
projgwal,  Maxtoum  Contaminant  Levels 
(MCLs)  and  monitoring/reporting 
requirements  will  be  proposed  when  the 
RMCLs  ere  promtdgated.  MCLs  an 
enforceable  standard*  and  an  to  be  eat 
as  close  to  the  RMCLs  as  is  feasible"  and 
are  based  upas  been,  treatment 
technologies,  cost  and  other  factors. 

Public  comments  are  solicited  an  the 
approach  to  setting  RMCLs  as  proposed 
in  this  notice  as  well  as  on  the 
alternatives  presented.  Specifically, 
comments  are  requested  on  the 
following:  Should  the  RMCLs  for 
carcinogens  be  zero  or  a  level  of 
exposure  considered  to  constitute  a 
negligible  incremental  lifetime  risk,  say 
one  far  one  million,  based  upon  a  . 
coneervatlvs  risk  estimate  calculation 
procedure:  or  should  the  RMCLs  for 
carcinogens  be  established  at  the  limits 
of  analytical  detection? 
mtk  Written  comments  should  be 
submitted  by  September  10, 1984.  A 
public  hearing  will  be  held  in 
Washington.  D.C.  on  August  8  and  7, 
1984.  if  needed  beginning  at  9:00  a.m.. 


AOOMSM8:  Send  written  comments  to 
Comment  Clerk,  Criteria  and  Standards 
Division.  Office  of  Drinking  Water  . 
(WH-550).  Environmental  Protection 
Agency,  401 M  Street  &W„  ' 

Washington.  D.C  2048a  A  copy  sf  the 
comments  and  supporting  documents 
will  be  available  for  review  during 
normal  business  hours  at  the  EPA,  Room 
55 EB,  401  M  Street  S.W .  Washington. 
D.C  20460.  The  public  hearing  will  be 
held  in  Room  3906,  EPA.  401 M.  St  &.W* 
Washington.  D.C  It  is  requestedthet  -.1  : 
anyone  planning  to  attend  the  public 
hearing  (especially  those  who  plan  to  - 
make  statements)  register  in  advance  by 
calling  or  writing  Ms.  Arnetta  Davis  at 
202/382-7575.  EPA.  WH-550.  401  M  St, 
S.W.,  Washington,  D.C  20480.  Persons  -- 
planning  to  make  statements  at  the 
hearings  are  encouraged  to  submit 
written  copies  of  their  remarks  at  the 
time  of  the  hearing. 

References  cited  on  section  VII  wfl!  be 
available  for  inspection  at  the  Drinking 
Water  Supply  Branches  of  EPA’a  -  - 
Regional  Offices. 

L  )PK  Federal  Bldg*  Boston.  MA  finite. 

Phone:  (817)  223-6466,  Jerome  Heafy 
1L  28  Federal  Plaza.  Room  824.  New  " 
York.  NY  10278.  Phone:  (212)  284-1600, 
Waker  Andrews 

IIL  6th  A  Walnut  fits.,  Philadelphia,  PA 
19106.  Phone:  (215)  597-9873.  Bemie 
Samowski 

IV.  345  Courtland  Street  Atlanta  GA 
-  *  RiSdS,  Phage:  ^04)  881-3781,  Robert  -. 
J  -foardam  -  » ■—-*  '  Zl 

,  V.  230  S.  Dearborn  St*  Qircago^fL  90604. 

,  f  ttasm:  (SM  8»-6178,  Joseph 
'Harrison  *  *• 

VL  3201  Bm  St*  Dallas,  TX  75278T~ 
Phsna:  (234)  787-2820,  James  Graham 
VTL  324  East  11th  St.  Kansas  CSjl  MO 
MOB.  fteoe:  (816)  374-6514.  Gerald 
R.  Fores 

Vm.  1860  Lincoln  St,  Denver,  OO  80S8S, 
Phene:  (388)  887-2731,  Dean  Oheu—ee . 

IX.  215  Fremont  St*  San  Franrisoo.CA 

94106.  Phone:  (415)  974-8078,  Lapfte  ;. ' '• 
Ragle  - 

X.  1200  Sixth  Ave*  Seattle,  WA  8810V  . 
Phone:  (206)  442-1225.  Jerry  Opata 
Copies  of  the  nine  draft  health -criteria 

documents  will  be  available  for  a  fsfc 
from  the  National  Technical  Information 
Service,  U.3.  Department  of  Commerce, 
5285  Port  Royal  Road.  Springfield.  - 
Virginia  22161.  The  tall  free  number  is  -  , 
800/336-4700:  local:  703/487-4650.  /_-  - 


ttmammunr  iNvontUTNNc 

L  Statutory  Requlrsmsnts 
B.  Regulatory  Framework 
H.  Background  and  Summary  of  Comments 

IV.  VOCa  in  Drinking  Water 

•  Occurrence  of  VOCe  in  Drinking  Water 

•  Human  Health  Considers  ti one 

— Development  of  RMCL*  for  Non- 
carcinogen* 

— Development  of  RMCL*  for 
Carcinogen* 

— Toxicology  of  VOCe 

V.  RMCL  Development  Rationale 

•  VOCe:  Regulatory  Approach 
■  Regulation*  for  Which  VOCe 

•  RMCLs:  Regulatory  Approach 

VL  Other  Considerations  for  Public  Comment 
VU.  Reference* 

YBL  Reqaeet  for  Comments 

L  Statutory  Requirements 

The  Safe  Drinking  Water  Act  (42  USC 
300f.  et  seq.)  (“SDWA”  or  "the  Act") 
requires  the  EPA  to  establish  primary 
drinking  water  regulation*  which:  (1) 
Apply  to  public  water  systems:  (2) 
specify  contaminants  which  in  the 
'  Judgment  of  the  Administrator,  may 
have  any  adverse  effect  on  the  health  of 
persona;  (3)  specify  for  each 
contaminant  either  (a)  maximum 
aontaminant  levels  (MCLs)  or  (b) 
treatment  technique!.  See  section 
1401(1),  42  U.S.C.  300f.  A  treatment 
technique  requirement  would  only  be  set 
if  "it  is  not  economically  or 
technologically  feasible”  to  aacertain 
the  level  of  a  contaminant  in  drinking 


Contact  Joseph  A.  Cotnive.  Ph.B* 
Director.  Criteria  and  Standardis  ' ; 
Division.  Office  of  Drinking  Water 
(WH-550),  Environmental  Protection 
Agency,  401  M  Street.  S.W.. 

Washington,  D.C.  20460.  telephone  (202) 
382-7575. 


The  SDWA  includes  provisions  for 
interim  and  revised  regulations.  See 
Mellon  1412. 42  UAC  300g-L  Interim 
regulations  were  to  be  established 
within  180  days  of  enactment  of  the  ' 

SDWA.  Revised  regulations  are  to  be 
developed  in  two  steps:  the  Agency  is  to 
'  establish  recommended  maximum 
contaminant  levels  (RMCLs)  and  then 
establish  maximum  contaminant  levels 
JMCLs)  as  close  to  the  RMCLs  as 
:  feasible.  MCLs  are  to  be  proposed  et  (he 
time  of  promulgation  of  the  RMCLs. 
RMCL*  are  non-enforceable  health 
goal*.  RMCLs  are  to  be  set  at  a  level 
which,  In  the  Administrator’s  judfpnent, 
"no  known  or  anticipated  adverse 
eSacte  an  the  health  of  persons  occur 
sod  which  allows  an  adequate  margin  of 
safety".  Section  1412(b)(1)(B).  The 
House  Report  on  the  1974  legislation 
'provides  congressional  guidance  on 
developing  RMCLs: 

*  *  *  the  recommended  maximum 
[aantaminant]  level  muet  be  eat  to  prevent 
the  occurrence  of  any  known  or  anticipated 
adverse  effect.  It  mutt  include  an  adequate 
margin  of  eefety.  unleu  there  i*  no  safe 
threshold  for  ■  contaminant.  In  *uch  a  case, 
the  recommended  maximum  contaminam 
level  should  be  set  at  zero  level. 
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House  Japan  Ma  MK  July  ML  Vffi. 

•t  20. 

MCLs  moat  be  eet  aa  daw  to  RMCLs  ns 
i»  i— tide  Pmth  m— i  “with  dm  m> 
of  the  .best  tec hnelngy*  diitowl 
tedoiqnN  and  other  ma,  which  (he 
Admhtistretor  finds  are  generally 
available  (taking  coots  into 
consideration)."  Sec  boo  1412(b)(3). 

RMCLa  of  themselves  have  ao  impact 
on  public  water  systems  ar  the  public. 

By  promulgating  IMCla.  aa  system  is 
forced  toradaca  rnntaaiiaarta  to  this 
level  or  to  take  other  action  regarding 
contaminants.  RMCLa  serve  as  goals  far 
the  Agency  in  the  course  of  setting 
MCLs  and  are  therefore  MM  steps  in 
the  MCL  rulemaking  that  will  follow,  fas 
come  cases,  the  MCLs  will  be  set  very 
close  to  the  RMQs;  in  other  cases 
control  processes  or  economic 
considerations  may  dictate  an  MCL  that 
is  notaa  done.  Ptmttc  water  systems 
must  comply  with  die  MCb  non- 
compliance  with  aa  RMCL  cannot  be  the 
basis  of  an  enforcement  actian  voder 
section  1444  at  the  .Safa  Drinking  Water 

ACta  '  »  *  ♦  »  .  * 

In  addition,  the  SDWA  specifies  (hat 
primary  drinking  water  regulations 
contain  criteria  sad  procedures  lo 
assure  a  supply  of  water  that  complies 
with  the  MCLs-(La,  mooitomng  and 
reporting  requirement*?.  Section 
14111(1X0),  Section  authorizes 

EPA  to  reqttire  by  regulation  ugrpublic  ; 
water  euppttfr  to  ka^  records.  make 
reports,  oondndl  reonltortafend  provide " 
each  other  tafoqgdBon ae  maybe 
required  to  «uah,fat  determining 
compliance  srtth'fhe  SBWA,  fa 
evaluating  health  risks  of  unregulated 
contaminants,  or  in  advising  The  pubfic 
of  such  hnnlth  risks.  -  r 

TheSPWA  also  requires  that  the 
revised  primary  drinking  water 
regulations  he  reviewed  every  three 
years  end  —ended  whenever  ifauglis 
-tatodaietogy.  ttwteed  fodhnlowwur  ■* 
other  factors  pererS  Reuter  heeflh 
protection.  .oi  .  .-c* 

In  additieato  tea  regulatory 


authorities  for  ensuring  tee  edfoty  uf  the 

nation's  drinldng  water  (■•MB'  ■••• 
regulatory  con  tael  Suction 'iK3(a)(2XB} 
authorizes  EPA  to  provide  technical  . 
assistance  to  States  and  publicly  owned 

water  systoree  fonapearo  t»  and 
eflevfoMcn^rfea^yemropnOy  ettuutiuu 

be  a  substantial  danger  to  public  health. 
In  the  abeonoeof  apprnpriatu State  or  ’ 
local  action,  section  143}  authorizes 
EPA  to  take  such  actions  as  the 
administrator  deems  necessary  to 
protect  public  health  from  a 
contaminant  that  may  present  an 


to  the  health  ofpmana. 

!L  Regulatory  Framework 

The  issuance  of  Rariand  Primary 
Drinking  Water  Regulations  is  (ha  third 
step  in  the  evolution  of  the  primary 
drinking  water  regulations  mandated  by 
the  SDWA. 

In  the  fiat  step,  the  National  Interim 
Primary  Drinking  Water  Regulations 
(NHJWR)  were  promulgated  an 
December  Mi  UHL  wMhaaaffcotiva 
date  M  June  *4. 1W7.  Amrodmeots  were 
issued  in  W7ti.  and  l*7f  and  1000.  See  40 
CFR 141.  Maximum  oontaminantievris 
(MCLs)  and  monitoring  and  reporting 
requirements  warn  set  for  numerous 
mscrohio  logical.  inorganic,  organic,  and 
radonudide  oanteminants  (40  CPS.  Put 
141.  Sabpnrt  B).  At  the  direction  of  the 
Congress,  H*A  baaed  the  NfPDWR  in 
large  pari  on  the  1961  Uik  Public  Health 
Service  (PHS)  Standards  for  drinking 
water  which  in  tam  were  derived  foam 
previous  standards  dating  as  for  back  as 
IBIS  for  the  microbiolojpcal  standards 
and  the  3040's  for  Ifaa  MCLs  for  some  of 
the  inorganic  dkamctofa. 

Aa  tin  ascend  Wap.  section  1412(a)  of 
the  SDWA  directed  GPA  to  arrange  for 
the  National  Academy  of  Sdmmro 
(NAS)  or  an  orptivafont  orgmnxation  to 
condnot  a  shady  is  a  seem  foe  health 
effects  of  oontamhuuits  in  drinking 
water  and  to  preside  propus  els  for 
RMCLsutirvafo  at  which  foarsursro 
~no  known  mantidpetodofiects  on  the 
hotefoufperaona*- Varela  Brief 

water  cww  W  be  dutorerinnd  btewhtek 

may  have  an  advent  affect  eo  the 
health  ufpeteona.  Pit  NAS  aahadtteri 
its  initial  report.  Urirddng  Water  and 
Health."  to  EPA  in  1877  which  was 
published  in  the  Fedwri  Regis  tor  far 
public  comment:  four  additional  reports 
have  boon  received.  While  Confess 
envisioned  that  thsJiAS  unrald  provide 
proposals  for  RMCLa  in  the  report,  the 
NAS  slated  essentially  that  It  would  do 
toxicological  assessments  of 
contaminants  in  drinkim  water  hot  that 
developing  proposals  for  RMCLa  vans 
not  an  NASrespootibAity  but  an  EPA 
regidaterj  fobetfon.  In  the  wards  of  the 
Academy;  “determining  safe  levels  to 
protect  the  health  of  persons'  drinking 
water  containing  contaminants  requires 
consideration  of  otfasr  foehns  hi 
addition  to  tin  haimfoi  properties  of  the 


Execotivu  Officer,  NAS.  Feb.  38. 1075). 
The  NAB  reports  have  provided  EPA 
with  toxioaiogicaj  assessments  ef 

contaminants  in  drinking  water  and 
based  upon  this  information  and  data 
from  other  scientific  sources.  EPA  is 
developing  the  RMCL*. 


As  the  third  step,  section  MUfb)(l)(B) 
provided  that  EPA  must  propone  end 
promulgate  National  Revised  Primary 
Drinking  Water  Regulations  (NPOWR) 
that  would  include  RMCLs.  MCLa  and 
monitoring  and  reporting  requirements 
for  those  contaminants  that  may  have 
an  adverse  effect  on  human  health. 

Regulatory  Development  Approach 

Development  of  the  NFOWR  will  be 
accomplished  in  four  phases 

•  Phase  I  Volatile  Synthetic  Organic 
Chemicals, 

•  Phare  Q  Synthetic  Organic 
Chemicals,  Inorganic  Chemicals  and 
Microbiological  Contaminants. 

•  Those  m  Radionuclides, 

•  Phase  IV  Disinfectant  By-Products 
inducting  Trihalomethanes. 

In  general  the  approach  for  all  four 
phases  will  be  similar. 

•  Initially  an  ANPRM  will  be 

published  followed  by  a  comment  period 
and  a  public  meeting.  Public  technical 
workshops  wtil  also  be  held.  The 
workshops  provide  an  opportunity  for 
EPA  to  present  the  issues  that  must  be 
addressed  In  development  of  flu 
regulations  and  to  receive  information 
an  scientific  and  technical  matters  as  ~ 
well  as  receive  comments  on  regulatory 
approaches.  . 

•  RMCLs  will  then  be  proposed 
followed  by  a  puUicconnanl  period 
and  a  public  headqgM- . 

•  RMCLa  arid  then  he  promulgated  - 
a  nit  pnpoaals  pdfotod  far  MCLs  or  . 


reparting,  and  other  rrpiirwnti 
followed  by  apnbUe  comment  period  ' 
and  ■  public  henring(s).  Tachnalogiae 
will  be  identified  that  weraured  as  the 
basis  of  determining  the  MCLs;  in 
addition,  generally  available  treatment 
technologies  (GAT)  wtil  he  identified  for 
use  in  campfiauca  with  the  MCLs  and 
the  teanaaoe  df  uariaacaa.  • 

•  The  MCLs  or  treatment  tei  fanfare* 
monitoring  and  reporting.  redutfanr  . 
require— to  Incluiltog  CAT  uriP  then : 
be  nmmnlsatnrt 

Am  ANKM  for  Ruse  f  fWOOri  was  - 
issued  on  March  4.  WE  (4f  fR  m  at 
seq.),  and  e  pnbtic  meeting  was  hah)  to 
Washington.  DiC,  on  April  M  MM  to 
addition,  four  public  technical  ~ 
workshops  wars  conducted  across  the 
country  Qare  August  10CZ)  on  volatile  - 


drinking  water; 

tPL  Background  sad  Summery  of  . 

Comments 

The  ANPRM  identified  the  VOCs 
listed  below  as  among  those  most 
commonly  detected  in  drinking  water 
based  upon  data  available  at  that  tuna. 


1 
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trichloroethylene 
te  trichloroethylene 
carbon  tetrachloride 

1.1.1- trichloroethane 
L2-dkhlaroethane 
rinyl  chloride  . 
dicnlorome thane 
benzene 
chlorobenzene 
dichlorobenzene 

tri  chlorobenzene 

1.1- dichloroethylene 
d*-U-dlchloroethylene 
trena-l^-dichloroethylene 

The  purpose  of  the  ANPRM  was  to 
solicit  comment!  on  the  many  scientific, 
technical,  legal  and  economic  questions 
associated  with  determining  the  proper 
approach  under  the  Safe  Drinking  Water 
Act  (SDWA)  to  limit  human  exposure  to 
VOCs 

The  ANPRM  was  published  to  initiate 
discussions  that  would  assist  the 
Agency  in  determining  the  proper 
approach  under  the  SDWA  for 
minimizing  human  exposure  to  VOCs 
The  public  was  invited  to  comment  on 
the  following  broad  issues: 

•  What  is  the  significance  of 
contamination  of  drinking  water  by 
VOCa? 

•  Should  national  standards  be  set  for 
-VOCa? 

•  If  standards  are  appropriate,  how 
should  levels  be  established? 

fat  addition  to  the  above  broad 
qimetlmii  comments  were  requested  on 
ipedBc  technical  end  scientific 
queetlone  Alan,  available  reference 
materials  On  occurrence,  health  effects, 
anaj^tlcaf  methods,  and  treatment  oosta 
of  VOCs  in  drinking  water  were 
provided  for  technical  and  scientific 
review. 

Summary  of  Public  Comments 

A  total  of  136  public  written 
comments  were  received  with  the 
iniBBiiil  period  ending  on  September 

AIK 

The  National  Drinking  Water 
Advisory  Council  (NDWAC)  met  in 
Washington.  D.C,  on  September  23-24. 
1862.  to  discuss  the  VOC  ANPRM  and 
its  related  issue*.  The  NDWAC  provided 
Its  recommendations  to  the  . 
Administrator  in  a  letter  dated  January 
9. 1983. 

Public  comments  pertinent  to  this 
proposal  are  summarized  in  this  section 
and  in  Appendix  A.  Comments  pertinent 
to  proposal  pf  the  MCLs  and 
monitoring/ reporting  requirements  wifi 
be  summarized  in  that  proposal.  The 
public  workshops  conclusions  and 
recommendations  and  the  NDWAC 
recommendations  are  briefly 
summarized  below.  As  representative  of 
comments  received  by  drinking  water 


industry  associations  and  public  interest 
groups,  comment*  submitted  by  the 
American  Water  Works  Association 
and  Natural  Resources  Defense  Council 
(NRDC),  respectively,  are  also 
summarized. 

Summary  of  Comments  From  Public 
Workshops 

Overall  it  was  concluded  that 
contamination  by  VOCs  is  a  national 
problem  warranting  action.  There  was 
sentiment  in  favor  of  establishing  MCLs 
and  some  sort  of  monitoring  program, 
provided  the  health  effects  data  are 
valid  and  indicate  the  need  to  reduce 
human  exposure. 

The  health  effects  work  groups 
believed  that  there  are  sufficient  data  to 
cause  concern.  Three  groups  suggested 
that  MCLs  be  set.  However,  every  group 
qualified  its  recommendation  by  saying, 
variously,  that  the  data  are  limited,  more 
studies  are  needed,  and  that  the 
difference  between  genotoxic  and  non- 
genotoxic  carcinogens  should  be 
addressed  by  EPA. 

Aeration  and  granular  activated 
carbon  were  identified  as  ganarally 
available  technologies,  affective  in 
reducing  VOC  levels  to  16  pg/l 
(micrograms  per  liter  or  parts  per  billion 
(ppb])  or  lower.  Coat  pro?  is 
presented  by  EPA  ware  cc.  -'dared  to  be 
reasonable  but  they  should  be  updated. 

The  proposed  analytical  methods 
were  found  te  be  suitably  accurate  and 
the  bast  available  at  this  time. 

Concerning  monitoring  the  consensus ' 
seemed  to  be  that  EPA  Mould  pravida 
mini—  riijelrwnantrwithln  which 
States  aoula  develop  their  own 
monitoring  plane,  if  data  show  that  VOC 
contamination  can  be  adequately 
predicted.  EPA  would  provide  criteria 
and  guidance  to  assist  States  in 
predicting  which  systems  were 
vulnerable  to  contamination  by  VOCs 
and  thus  bo  monitored.  - 

American  Water.  Works  Association 
(AWWA)  V 

The  AWWA  recommended  that 
contaminants  be  controlled  at  their 
source  through  EPA’s  existing  statutory  - 
authorities.  They  bettered  MCLs  are  not 
appropriate  at  this  time,  vines  “safe"  . 
levels  of  VOCa  cannot  be  determined 
from  existing  health-effects  data. 
However,  whra  the  health  effects  data  - 
have  been  evaluated  by  a  recognized 
independent  scientific  organization  (Le, 
National  Academy  of  Sciences  (NAS)), 
the  AWWA  felt  that  MCLs  should  be 
established  if  a  significant  health  risk 
exists. 

In  the  interim.  AWWA  recommended 
that  national  monitoring  for  specific 
compound  identification  should  be 


Implemented  for  all  water  supplies, 
preferably  using  the  purge  and  trap 
procedure  (EPA  Method  302.1  or 
equivalent),  but  requirements  for 
systems  serving  lees  than  10,000  people 
would  be  at  tha  discretion  of  the  State. 
The  Initial  monitoring  frequency  should 
be  similar  to  the  trlhalomethane  (THM) 
rule.  In  addition,  guidance  in  the  form  of 
contamination  levels,  and  action 
categories  for  five  of  the  VOC*  (i.e.. 
vinyl  chloride,  trichloroethylene, 
tetrachloroethylene.  carbon 
tetrachloride,  1.2-cBchloroe  thane) 
should  be  established  for  all  water 
supplies. 

Natural  Resources  Defense  Council 
(NRDC}  ■ 

The  NRDC  recommended 
comprehensive  national  standards  for 
volatile  organic  chemicals  (VOCs) 
saying  that  the  occurrence  and  health 
effects  data  show  a  significant  national 
problem  that  warrants  action  under  the 
SDWA.  NRDC  stated  the  EPA  should 
establish  RMCLa  and  MCLs  for  the  14 
VOCs  addressed  in  the  ANPRM  as  weD 
as  an  RhlCL  and  MCL  for  total  VOCs 
supported  by  mandatory  national 
monitoring  requirements.  Other 
comments  by  NRDC  included: 

•  Recommended  Maximum 
Contaminant  Levels  (RMCLs)  should  be 
set  at  zero  for  carcinogens.  RMCLs  far 
non-carcinogens  may  be  set  at  a  no- 
observed -effect-lev  el  with  an  adequate ~ 
margin  of  safety  because  RMCLs  are 
health  goals  and  are  not  Intended  to 
reflect  feasibility  of  attainment 

•  The  multi-stage  model  as  modified 
by  the  Carcinogen  Assessment  Group 
(CAC)  should  net  be  used  in 
establishing  RMCLs  for  carcinogens. 
Mathematical  models  at  best  provide 
crude  estimates  of  the  risks  resulting 
from  exposure  to  a  carcinogen. 

•  Calculations  of  exposure  levels  .... 
corresponding  to  lifetime  cancer  risks  of. 
10~*  should  provide  die  upper  limit  for 
MCLs.  That  is  contaminant  levels 
should  be  set  at  concentrations 
corresponding  to  lifetime  cancer  risks  of 
no  greater  than  1B~*.  MCLs  for  non¬ 
carcinogens  should  be  set  at 
correspondingly  conservative  levels 

NDWAC  Recommendations 

The  National  Drinking  Water 
Advisory  Council  (NDWAC)  provided 
the  following  recommendations  and 
analyses. 

1.  The  occurrence  date  derived 
primarily  from  the  random  surveys 
conducted  by  EPA  and  selected  data 
produced  by  the  States  in  conjunction 
with  the  health  risk  data,  warrant 
establishing  controls  for  5  of  the  VOCs 


>  AA.V.V.V.' 
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foandhsdcinkiag  water.  These  are: 
tricMoraefhylaaa.  Utrechloroethylaaa. 
carbon  tairarhloada,  12-dichlar  anthem 
and  lU-tricMoraothaaa. 

2.  Regulations  andar  the  Safe  Drinking 
Water  Art  should  be  established  for 
those  5  chemicals  at  this  time. 

Additional  data  would  be  needed  before 
a  decision  could  be  made  on  ether 
volatile  organics  found  in  drinking 
water.  Health  advisory  type  guidance 
should  be  provided  far  these  orua pounds 
in  lieu  of -establishing  MCLa.  ‘ 

3.  Sufficjant  animm  toxicology  does 

exist  at  this  time  for  establishing  RMCLe 
for  these  t  chemicals  anted  in  1. -above. 
Quanta*  tiva  risk  a 

linearized  multi-stipe  modal  ahould  be 
used  for  establishing  SMCLa  lor  the 
caectnogenaAlin  WOOD  target  risk  is 
recommended  as  the  RMCL.  For  1X1- 
frichloeoathana.  which  the  rauneni  drte 
indicate  is  not  cardnngonir-  the  RMCL 
should  be  calculated  bom  the  No 
Observed  Effect  Level  (NOEL)  for 
neurotoxicity  with  appropriate  safety 
factors. 

4.  The  analytical  mgriitvtalngy  for 
detecting  and  quantitating  VDCa  Is  weD 
eetah&hedfLe,  £PA  Method  502.1 
using  the  Purge  andTraptedmique  and 
simitar  procedures].  No  Information  was 
peevids  JtatheOeunclQB  the 
svaSabQlty  oflsbontory  sendee*; 

w<udd  be  enviable  Sa  moat  attimale 
demand.  UoQomd  heBauas  East 


economically feasible.  -  v  -.o  ■> 

2.  Sufficient  data  exists  art  this  time  to 
determine  that  pamdar  activated 
carbon  and  a  elation  am  “generally 
available  technologies”  for  central 
treatment  application.  Appropriately 
designed  point  of  use  devices,  when 
shown  to  be  effective  for  VOC  control, 
can  also  be  considered  for  some  small 
water  systems  if  they  am  coat/effective 
and  property  managed. 

IV.  Volatile  Synthetic  Organic 
Chemicals  in  Drinking  Water 

Hundreds  of  chemicals  have  been 
detected  at  one  time  or  another  in 
drinking  water  in  the  U.5L,  but  tire  vast 
majority  have  been  detected 
infrequently  and  at  very  low 
concentrations.  Selection  of  candidate 
chemicals  for  revised  national  primary 
drinking  water  regulations  is  made  from 
an  analysis  of  data  on  the  occurrence 
frequency,  concentrations  detected,  size 
of  the  exposed  populations  and  the 
toxicology  of  the  chemicals.  This  section 
briefly  summarizes  the  available 
occurrence  data,  provides  an  overview 
of  population  exnosure  estimates,  and 
discusses  the  health  effects  data  for  the 
VOCs.  Additional  information  can  be 


found  in  the  reference*  listed  in  section 

VU. 

Occurrence  of  KXk  in  Drinking  Water 

One  or  man  TOCs  have  been 
detected  in  numerous  pt^bhc  ureter 
systems  across  dm  country.  Typically, 
contamination  is  at  low  Isvels  (L&,  less 
than  1  pari  per  billion,  pg/l)  but  tome 
systems  have  found  higher  levels.  The 
VOCs  are  man-made  chemicals,  their 
presence  may  indicate  that  a  polution 
incident  has  occwred,  and  some  sf  them 
are  among  the  most  frequently  detected 
contaminants  around  hazardous  waste 
sites.  Several  of  these  chemicals  are 
suspected  rmrotnggsw.  with  differing 
depeet  of  evidenoe.  while  certain  of 
these  are  mutagens  and/or  teratogens  in 
some  teat  systems. 

fn  1982.  SPA  m/nductad  a  national 
sampling  {Ground  Water  Supply  Survey 
(GWSS))  of  ahneet  1688  drinking  water 
systems  using  ground  water.  500  were 
selacied  at  random  and  508  were 
eelected  by  the  States  as  having  high 
noimtial  for  VOC  containinAiiott  (bm> 
random).  Table  1  presents  lemrilo  of  die 
random  portion  of  (be  GWSS. 
Approximately  21  percent  of  the 
systems  in  the  random  sei  had  one  or 
more  of  the  VOCs  at  detectable  levels 

|mnafly  in  tK#  y|th  flgfj  Tk© 

showed  a  distinct  difference  in  the 
frequency  of  occurrence  of  TOCs 
between  larger  and  smaller  systems 
approximately  28  percent  of  samples  in 
Systems  serving  over  10608  detected 
erne  or  mare  VOCs  in  the  drinking  water 
whereas  T7  percent  at  samplse  la 
systems  serving  foes  titan  TtSOOO  ' 
detected  VOCs.  Sfrt  tenths  pascant  of  all 
public  water  systems  serving  less  than 
10.000  were  sampled  in  fee  survey 
whereas  15  percent  of  systems  greeter 
than  10,000  were  sampled. 

Six  national  surveys  have  been 
conducted  by  EPA  since  1975.  These 
include: 

•  National  Orgastic*  Becennriessnce 
Survey  INORS) 

•  National  Organic*  Mo  altering 
Survey  (NQMS) 

•  National  irrasseng  hspsn  for 

Organics  in  Drinking  Water  (NSP) 

•  Community  Water  Supply  Survey 
(CWSS) 


•  Sural  Water  Survey  (RWS) 

•  Ground  Water  Supply  Survey 
{CWSS) 

Based  upon  the  above  six  surveys, 
projections  of  national  occurrence  and 
human  exposure  potential  for  the  VOC# 
era  summarized  in  Table  2  for  levels 
associated  with  various  risk  rales. 

These  surveys  were  conducted  for 
various  purposes  over  an  eight  year 
period  which  eaw  a  rapidly  developing 
state-of-the-art  In  water  analytical 

matKn^a  niffaiiflnl  anal 

were  used  end.  consequently,  some 
surveys  were  able  to  detect  mad 

BWWre  pWinAilW  t  Hi  IuWdi 

concentrations  than  other  surveys  wen 
able  So  da.  The  moat  significant  portion 
of  the  data  base  on  VOCs,  however.  Is 
derived  from  the  Ground  Water  Supply 
Survey  end  the  Community  Water 
Supply  Survey. 

ha  combining  the  survey  data,  the 
national  projections  of  the  frequency  of 
occurrence  of  VOCs  at  various 
concentrations  can  be  provided  only  for 
those  concentrations  at  or  above  the 
level  at  which  all  of  the  surveys  were- 
capable  of  detecting  and  measuring  - 
them.  This  level  referred  to  as  the  L 
lowest  common  quantifiable 
concentration,  is  generally  the  highest 
detection  limit  or  minimum  quantifiable 
concentration  from  among  the  surveys 
tiiat  me  combined.  Table  2  shows  the 
estimated  frequency  of  occurrence  of  the 
;  VOC*  at  or  above  the  lowest  common 
quantifiable  oortnentretion.  hdMdnd 
surveys  using  detection  limits  or 


less  than  foe  lowest  common 
quantifiable  ooaoenlntMaamjrfepnrta 
higher  frequency  of  occurrence  of  some 
VOCs.  For  example,  according  to  Table 
1 36%  of  the  nation's  ground  water 
supplies  are  to  have 

frichluroethlyene  at  or  above  die  lowest 
common  quantifiable  conoantrationaf 
6JS  pg/l  whereas  the  GWSS  (random 
■ample),  using  a  minimum  quantifiable 
aontisal  concentration  af  62  pg/k 
reported  triddaroethylene  to  be  present 
in  • 4%«ftfae  supplies  sampled  (Table 
T).  (Note:  The  GWSS  random  sample 
was  found  to  have  4.1%  at  or  above  06 

W/L) 


Table  1.— Summary  ot  GWSS  Occurrence  Oats 
transom  (anew  n-4##J 
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Tame  1.— Summary  of  GWSS  Occunsnce  Data— Continued 
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Table  2 —Approximate  Percent  of  Ground  Water  Systemb  and  Size  of  Population 
projected  To  Exceed  the  Nominal  Indicated  Risk  Level 
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Estimating  the  occurrence  of  VOCa  as 
a  class  in  public  water  supplies  is 
difficult  because  not  aQ  of  the  six 
surveys  looked  for  all  die  listed  VOCs 
and  because  the  detection  limits  or 
minimum  quantifiable  concentrations 
for  specific  VOCs  varied  from  one 
survey  to  another.  However,  some 
insight  to  the  overall  occurrence  of 
VOCs  can  be  gained  from  analyses  of 
the  data  from  the  GWSS  and  CWSS.  As 
shown  in  Table  3.  in  the  GWSS,  9B  of 
466  (21.2%)  randomly  selected  ground 
water  supplies  had  at  leaat  one  of  the  29 
VOCs  identified  in  that  survey.  In  die 
CWSS.  SO  of  the  330  (15.2%)  ground 
water  supplies  had  at  least  one  of  10 
VOCs  Identified  in  that  survey;  14  of  106 
(13.2%)  surface  water  supplies  were 
found  to  have  one  or  more  of  the  VOCs 
present 

Occurrence  of  VOCs  at  levels  above  5 
pg/1  appears  to  be  more  likely  in  ground 
water  rather  than  surface  water 
however  the  detection  frequencies  may 
be  similar.  VirtuaDy  all  persistent 
occurrences  of  VOCs  above  50  pg/1  are 
expected  to  be  in  ground  water. 
However,  the  frequency  of  specific 
VOCs  occurring  above  that  higher  level 
is  expected  to  be  much  less  than  1%. 

Table  3  also  provides  data  on  multiple 
occurrences  of  VOCs;  44  of 466  (9.4%) 
randomly  selected  sites  in  the  GWSS 
had  measurable  levels  of  two  or  n  ire 
VOCa.  while  19  of  330  (&£%)  of  the 
ground  water  supplies  in  the  CWSS  'wd 
two  or  more  present 
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Table  3 _ Summary  o(  Single  and  MuNplaOccunanoo  of  VOCs  as  a  Oasa 
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Table  4  shows  the  frequency  of 
occurrence  of  supplies  with  total 
concentration!  of  the  29  VOCs 
examined  in  the  GWSS  (random 
•ample)  above  the  indicated  levels. 

In  addition  to  the  EPA  national  survey 
data,  numerous  incidents  of 
contamination  have  been  reported  by 
States  across  the  country,  and 
contamination  in  some  public  water 
wells  has  been  in  the  range  of  100  fig/1 
to  UHO  pg/I  and  higher.  Usually  when 
concentrations  in  that  range  have  been 
detected,  corrective  measures  have  been 
rapidly  taken;  this  could  explain  the 
relatively  small  number  detected  in  the 
random  surveys. 

Several  States,  inclucLig  California, 
Michigan,  New  York,  and  Connecticut, 
have  monitored  comprehensively  far 
VOCb  while  others  have  generally 


responded  to  incidents  of 
contamination.  Table  5  summarizes 
State  data  that  were  available  to  EPA. 
The  estimates  of  population  exposed  to 
VOCs  in  Table  2  are  baaed  only  on  the 
data  from  the  EPA  surveys;  the  State 
data  and  miscellaneous  information 
were  not  included  because  those  data 
were  only  from  a  few  States  and 
therefore  not  geographically 
representative.  Furthermore,  since  much 
of  the  State  data  were  obtained  in 
response  to  incidents  of  recognized 
contamination  problems,  these  data  may 
not  be  representative  of  typical 
conditions  existing  nationally.  However, 
while  these  data  were  not  used  for 
computing  the  national  projections,  they 
(including  the  GWSS  non-nmdom  data! 
do  provide  a  valuable  end  necesaaiy 
perspective  for  evaluating  those 
projections. 


Tame  4.— Cumulative  Occurrence  of  Suma  m  tmc  GWSS  Random  Sample  wmt  Total 
Concentration  of  29  VOCs  Above  the  Indicated  Levels 
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Table  5.— Summary  of  State  Occurrence  Data  > 
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Occurrence  and  Exposure  Assessment 

As  part  of  the  basis  for  determining 
how  to  reduce  human  exposure  to  VOCs 
and  determine  the  appropriate 


BravooS  I  <4 
>  voMuOsov 


regulatory  actions,  the  occurrence  data 
on  VOCs  are  used  In  two  principal 
areas.  As  input  to  the  health  risk 
assessment  of  the  VOCs.  an  estimate  is 
conducted  of  the  number  of  individuals 


in  the  United  States  exposed  to  various 
levels  of  the  VOCs  in  drinking  water 
from  public  water  supplies.  Information 
on  Dietary  intake  and  respiratory  intake 
from  ambient  air  is  provided  and  is  used 
to  estimate  the  relative  contributions  of 
the  three  sources,  particularly  of 
drinking  water,  to  the  total  dose 
received  by  individuals.  While  it  is 
recognized  that  some  individuals  may 
be  exposed  to  the  VOCs  from  other 
sources,  such  as  occupational  settings  or 
the  use  of  particular  consumer  products,, 
these  analyses  are  limited  to  drinking 
water,  food  and  air  beca us# these  are 
the  major  exposure  routes  common  to 
all  individuals. 

In  addition  to  serving  as  an  input  to 
the  health  assessment  the  exposure 
assessment  supports  EPA  efforts  to 
estimate  the  economic  impact  of  the 
regulatory  alternatives  being 
considered.  To  aid  in  that  effort 
projections  are  provided  to  estimate  the 
number  of  public  water  supplies  of 
various  water  source  and  system  size 
categories  likely  to  have  VOCs  present 
and  the  distribution  of  the  VOCs  levels 
in  those  water  supplies. 

There  are  approximately  00000  pubfie 
water  supplies  in  the  United  States. 
These  systems  fall  into  two  major 
categories  according  to  water  source 
(i.e.,  surface  water  and  ground  water) 
and  for  purposes  of  estimating  the 
potential  regulatory  impact  are  divided 
into  eleven  size  categories  according  to 
the  number  of  individuals  served. 

Probability  distributions  for 
computing  the  expected  number  of 
systems  with  concentrations  in  specified 
intervals  were  examined  and  tested  by 
itatistical  significance  procedures. 
Ideally,  separate  probability 
distributions  should  be  developed  for 
each  water  soure  and  system  size 
category:  however,  the  available  data 
were  too  limited  for  this.  Therefore,  it 
was  necessary  to  consolidate  soma  of 
the  size  categories  to  have  sufficient 
data  for  developing  the  probability 
distribution.  Specifically,  for  ground 
water  it  was  necessary  to  collapse  the 
data  into  two  size  categories:  less  than 
10,000  people  served  and  10,000  or  mote 
people  served.  For  surface  water,  there 
were  insufficient  data  for  statistical 
analysis  even  when  all  size  categories 
were  combined.  The  delta  distribution  - 
was  found  to  be  reasonable  for  the 
available  data  and  was  used  for 
determining  the  probability  of 
contamination  at  various  levels  within 
the  two  ground  water  size  categories. 

For  completing  the  national  estimates 
for  ground  water,  it  was  assumed  that 
the  probability  distribution  function 
established  for  a  given  consolidated  size 
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category  was  directly  applicable  to  each 
of  the  systems  in  a  particular  source/ 
sisa  category.  Concentrations  of  VOCs 
within  a  given  interval  were  calculated 
as  the  product  of  the  probability 
associated  with  the  interval  and  the 
total  number  of  systems  in  that  source/ 
size  category. 

As  noted  previously,  Table  2 
summarizes  the  estimated  population 
exposures  at  various  levels  of 
contamination.  Details  of  tha  data  base 
used  in  these  projections  for  each  of  the 
VOCs  can  be  found  in  the  occurrence 
documents  referenced  in  section  VH 

Human  Health  Consideration* 

The  underlying  principles  used  to 
assess  the  potential  health  risks  of 
exposure  to  chemicals  are  discussed  in 
this  section.  Brief  summaries  of  the 
toxicology  of  each  selected  VOC  are 
also  provided.  A  more  detailed 
evaluation  of  the  health  effects  of  the 
chemicals  is  given  in  the  individual 
health  criteria  documents  referenced  in 
section  VII. 

Dereiopwwat  of  RMCLs  far  Non¬ 
carcinogens 

When  appropriate  data  are  available 
from  human  epidemiology  or  animal 
studies,  determination  of  the  “no  known 
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or  anticipated  adverse  effect  levels"  for 
RMCL  purposes  for  toxic  agents  not 
considered  to  have  carcinogenic 
potential  Is  a  relatively  well-accepted 
procedure.  “No  effect"  levels  for  chronic 
or  lift  time  periods  of  exposure  inrinding 
e  margin  ef  safety  an  referred  to 
commonly  as  ADIs  or  Acceptable  Dally 
Intakes.  These  ADl’s  are  considered  to 
be  exposure  levels  which  would  be 
without  significant  risk  to  humans  when 
received  daily  over  a  lifetime.  For  non- 
cardnogenic  end-points  of  toxicity,  it  is 
assumed  that  an  organism  can  tolerate 
and  detoxify  some  amount  of  a  toxic 
agent  without  ill  effect  up  to  a  certain 
does  or  threshold  As  the  threshold  is 
exceeded  the  extent  of  the  responds 
will  be  e  function  ef  the  dose  applied 
and  the  length  of  time  exposed 
The  intent  of  a  toxicological  analysis 
performed  as  part  of  the  regulatory 
development  process  ia  to  identify  the 
highest  no-observed-adverse-effect-level 
(NOAEL)  based  upon  assessment  of 
tinman  or  animal  data  (usually  from 
animal  experiments).  To  determine  the 
ADI  or  “no  effect”  level  the  NOAELis 
divided  by  appropriate  “uncertainty”  or 
“safety”  factors.  This  process  makes 
accommodations  far  tha  extrapolation  of 
animal  data  to  the  human,  for  tha 
existence  of  weak  or  insufficient  data 


end  for  individual  differences  in  human 
sensitivity  toxic  agents,  among  other 
factors.  General  guidelines  were 
provided  by  the  NAS  Safe  Drinking 
Water  Committee  ( Drinking  Water  and 
Health,  Vol.  I)  which  atate  that  an 
uncertainty  factor  of  10  is  used  if  there 
exist  valid  experimental  results  via 
ingestion  in  humans;  an  uncertainty 
factor  of  100  is  used  if  there  exist  valid 
experimental  results  on  long-term 
feeding  studies  on  experimental 
animals;  and  an  uncertainty  factor  of 
1000  is  used  if  there  exist  toadequato 
animal  data.  Additional  factors  and 
variations  also  may  be  used  if  the 
circumstances  dictate  it 
Figure  1  illustrates  a  process  by  which 
an  ADI  for  humans  is  computed.  Figure  1 
shows  the  lower  end  of  a  typical 
sigmoid-shaped  dose-response  curve  as 
might  be  generated  experimentally  for  a 
non -carcinogenic  end-point  of  toxicity 
believed  to  have  a  threshold.  The  solid 
line  represents  the  curve  as 
experimentally -determined.  Point  A 
represents  the  highest  NOAEL 
determined  during  the  experiment  Point 
C  represents  the  theoretical  threshold 
dose  at  or  above  which  an  adverse 
effect  might  occur  in  the  moat  sensitive 
case. 
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Figure  1 

Non-Carcinogenic  Effect 
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A*  MOAEL  (experimentally  \' 
derived) 
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C^t  Another  possible  presumed 
threshold  for  adverse  effect 

C 2 *  Non-threshold  end  point 
of  toxicity 


To  derive  the  human  “no  effect”  level 
or  ADI  booed  upon  the  experimentally* 
derived  data  displayed  in  Figure  1,  the 
appropriate  margin  of  safety  (i.e»  ' 
uncertainty  factor)  la  applied  to 
eetabUah  an  acceptable  level  of 
exposure,  depicted  as  Point  B.  The 
objective  of  applying  the  uncertainty 
factor  is  to  make  Point  B  fall  below 
Point  C.  Thus.  Point  B  would  represent 
the  ADI  or  "no  effect”  level  with  a 
margin  of  safety.  It  is  possible  that  the 
actual  dose  response  curve  would  result 


in  Point  Ci  not  detected  in  the 
experiment  in  which  case  the  calculated 
ADI  (Le.,  Point  B)  might  not  be  below 
the  actual  threshold  for  on  adverse 
effect 

There  is  suggestive  scientific  evidence 
available  to  postulate  that  thresholds  do 
exist  for  non-carcinogenic  end-points  of 
toxicity.  In  the  absence  of  irrefutable 
evidence,  however,  it  remains 
theoretically  possible  that  one  or  more 
non-carcinogenic  end-points  may  not 
have  a  demonstrable  threshold.  The 


dose-response  curve  far  this  case  is 
depicted  as  the  dashed  line  from  Point  A 
to  the  origin  or  C».  Ct  represents  the 
threshold  dose  and  tha  "no  affect”  level  - 
in  this  case  wopld  thus  be  zero. 

Table  0  summarizes  the  suggested 
Adjusted  Acceptable  Daily  Intakes 
(AADIs)  for  tha  VOCs  based  upon 
chronic  toxicity  data  without 
consideration  of  the  potential 
carcinogenic  risk.  These  values  were  not 
used  for  developing  proposed  RMCLs 
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for  chemicals  considered  to  be  potential 
carcinogens,  but  are  provided  to  add 
tome  perspective  on  the  chemical's  total 
toxicity  including  potential  non- 
carcinogenic  end-points. 

In  addition,  these  values  may  have 
some  practical  application  as  guidance 
on  the  levels  at  which  no  adverse  health 
effects  would  be  expected  to  occur 
based  upon  non-carcinogenic  data. -This 
would  be  especially  useful  for 
substances  considered  to  be  “weak" 
carcinogens.  Comment  is  requested  on 
these  values.' 

The  AADTs  were  calculated  by: 

•  Determining  the  highest  No- 
Observed-Adverse  Effect  Level 
(NOAEL),  or  the  lowest  observed 
adverse  effect  level  (LOAEL)  in  mg/kg 
body  weight/day. 

•  Dividing  by  appropriate  safety  or 
uncertainty  factorfa)  (U.F.). 

•  Multiplying  by  the  weight  of  an 
adult  (70  kg),  and 

•  Dividing  by  the  amount  of  water 
consumed  by  an  adult  per  day  (2  liters/ 
day).  (This  allocates  the  ADI  totally  to 
drinking  water  which  would  have  to  be 
modified  to  consider  other  routes  of 
exposure  when  the  RMCL  or  MCL  is 
computed.)  The  formula  for  this 
calculation  isos  follows: 

(NOAEL  tat  mg/kg/day)  (70 

- — - «=AADI  mg/1 

UJPM  X  2  liters /day 


Taste  8.— Suggested  Abjusteo  Acceptable 

D*JLY  INTAKE:  VOCi 


Tbs  calculated  AADls  above  assume 
that  the  total  exposure  was  from  ’ 
drinking  water.  Since  normally  exposure 
also  comet  from  air  end  food,  in 
addition  to  drinking  water,  and  tinea 
drinking  water  is  frequently  a  minor 
contributor  to  the  total  exposure,  the 
RMCL  or  MCL  should  be  modified  to 
take  into  account  the  relative  source 
contributions.  The  World  Health 
Organization,  In  "Guidelines  for 
Drinking  Water  Quality"  (1983). 
assigned  as  little  as  1  percent  of  the  ADI 
to  drinking  water  where  the  chemical 
was  known  to  bioaccumulate  to  a  high 
degree,  while  greater  proportions  were 


assigned  where  the  chemical  was 
known  to  bioaccumulate  to  a  lesser 
degree.  In  "Drinking  Water  and  Health” 
(1977),  the  National  Academy  of 
Sciences  provided  projections  of  1 
percent  and  20  percent  as  illustrations  of 
drinking  water  contributions.  In  the 
National  Interim  Primary  Drinking 
Water  Regulations  for  six  organic 
chemicals,  drinking  water  was  assumed 
to  contribute  20  percent  of  the  total  daily 
intake. 

Because  of  the  wide  range  of 
environmental  exposure  distributions 
that  would  occur  across  urban  and  rural 
populations  as  well  as  because  of  age 
and  occupationally-related  differences, 
assumption  of  a  20  percent  contribution 
from  drinking  water  would  be 
reasonably  conservative  and  protective. 
Thus,  in  this  case,  if  an  AADI  value  for  a 
non-carcinogen  were  to  be  the  basis  for 
an  RMCL  it  would  be  reduced  by  80 
percent  to  account  for  up  to  20  percent 
contribution  from  drinking  water  to  the 
total  daily  burden. 

Development  of  BMCL*  for 
Carcinogen*.  Evaluations  of  the 
texicology  of  substances  which  may 
possess  carcinogenic  potential  is  a  two- 
phase  process.  In  tha  first  phase,  the 
toxtcologicBl  data  bass  for  non- 
carcinogenic  end-points  of  toxicity  was 
evaluated  in  the  same  manner  as 
described  above  for  "non-carcinogens” 
(Table  6).  In  the  second  phase, 
assessment  was  made  of  the  evidence  of 
the  carcinogenic  potential  (e-g-.  long¬ 
term  bioaasayi  in  rodents  and  human 
eipidemMbgy)  as  well  as  Information 
.which provides  indirect  evidence  (eg., 
mutagenicity  and  other  short-term  test 
results).  This  process  is  complex  since 
the  production  of  cancer  probably  is  a 
multi-stage  event  determined  by  a 
multiplicity  of  mechanisms,  the  nature  of 
which  remain,  for  the  most  part 
hypothesized  rather  than  identified. 

To  date,  scientists  have  been  unable 
to  demonstrate  experimentally  a 
threats  id  of  effect  for  "carcinogens," 
•cording  to  ths  1977  report  of  the  NAS 
S&fo -Drinking  Water  Committee.  This 
1esdh  to  the  assumption  that  ainca  no 
Ihreaholddose  can  be  demonstrated  for 
carcinogens,  any  exposure  might 
represent  soqje  finite  level  of  risk. 
Depending  upon  the  potency  of  the 
specific  carcinogen  and  the  level,  such  a 
risk  could  be  vanishingly  small  at  very 
low  doses.  ~ 

Human  epidemiology  data  an 
extremely  limited  ta  their  ability  to 
Identify  carcinogenic  risks.  Ham,  animal 
experiments  are  conducted  from  which 
potential  human  risk  Is  extrapolated.  In 
the  Erst  volume  of  Drinking  Water  and 
Health  (1977).  the  NAS  Safe  Drinking 
Water  Committee  provided  principles  to 


serve  as  guidance  to  EPA  when 
assessing  the  irreversible  effects  of  long 
term  exposure  to  non-threshold 
substances  at  low  doses: 

Principle  1:  Effects  in  animals, 
properly  qualified,  are  applicable  to 
man. 

Principle  2:  Methods  do  not  now  exist 
to  establish  a  threshold  for  long  term 
effects  of  toxic  agents. 

Principle  3:  The  exposure  of 
experimental  animals  to  toxic  agents  in 
high  doses  is  a  necessary  and  valid 
method  of  discovering  possible 
carcinogenic  hazards  in  man. 

Principle  4:  Material  should  be 
assessed  in  terns  of  human  risk,  rather 
than  “safe"  or  "unsafe". 

Tumors  appear  spontaneously  in 
experimental  animals,  at  different  rates 
and  different  sites  depending  upon  the 
species  and  strain.  It  is  unlikely  that  any 
increased  tumor  incidence  could  be 
detected  following  exposure  of 
experimental  animals  to  moat 
carcinogens  at  dose  levels  occurring  in 
the  ambient  environment.  Very  large 
numbers  of  animals  would  be  required 
to  distinguish  between  treated  and 
control  groups.  It  is  possible,  as  was 
shown  in  the  24,000  animal  "mega- 
mouse"  study  on  2-acetylaminofluorene 
at  the  National  Center  for  Toxicology 
Research  (NCTR),  that  a  definitive 
answer  would  not  necessarily  be 
forthcoming  at  the  low  dose  levels. 
Mathematical  extrapolation  still  would 
be  required  to  project  human  risk. 
Relying  on  this  type  of  study  for 
individual  assessments  is  impractical 
because  of  its  great  expense  and 
lingering- scientific  uncertainty. 

In  order  to  produce  quantitative 
estimates,  the  assumption  has  been 
made  that  estimated  excess  cancer  risk 
in  human*  at  low  dose  levels  can  be 
extrapolated  using  various  techniques 
from  results  observed  in  animals  at  high 
dose  levels.  Conventionally,  designed 
carcinogenicity  bioassay  studies  are 
.  conducted' using  both  sexes  of  two 
species  of  test  animals  (usually rat  and 
mouse)  with  each  group  of  SO  animals 
exposed  at  the  maximum  tolerated  dose 
or  one-half  the  maximum  tolerated  dose. 
In  addition  to  the  possible  existence  at 
thresholds,  other  sources  of  uncertainty 
In  high  te  low  dose  extrapolation 
Include:  (1)  heterogeneity  of  sensitivity 
in  ths  exposed  populations.  (2)  the 
pharmacokinetic  behavior  of  ths  toxic 
agent  in  animals  vs.  the  human  and  (3) 
mechanisms  of  action  (Le.,  whether  tha 
agent  initiates  the  process  or  Bets  at  a 
later  stage).  Classification  of 
carcinogens  into  genotoxic  vs.  non- 
gpnotoxic  carcinogens  based  on  possible 
mechanisms  has  also  been  considered 
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but  a  scientific  consensus  hae  not  been 
achieved  Fundamental  changes  in 
nonnal  ceil  a  are  the  most  probable  baaia 
for  the  conversion  of  nonnal  oeils  to 
cancer  cellar  however,  the  nature  of 
these  changes  and  how  they  an  brought 
about  is  still  a  scientific  uncertainty. 

Many  scientists  believe  that  the  most 
likely  mechanism  involves  direct 
alteration  of  DNA  by  carcinogens.  Many 
carcinogens  are  capable  of  altering 
DNA:  chemically-induced  alteration  of 
DNA  in  germinal  ceils  can  also  cause 
heritable  changes,  or  mutations;  thus, 
when  a  chemical  shows  a  positive 
response  in  short-term  mutagenicity 
tests,  there  is  concern  that  it  could  also 
be  a  carcinogen.  Scientists  also 
generally  believe  that  cancer  results 
from  a  multi-stage  process.  However, 
these  processes  are  not  well  understood 
end  available  evidence  is  Insufficient  to 
differentiate  between  carcinogens  on 
the  beeis  of  mechanism  (IARC. 1083). 
Therefore  in  this  proposal  EPA  did  not 
make  a  differentiation  based  upon 
potential  mechanisms. 

Thus,  quantitative  risk  extrapolation 
procedures  can  provide  only  a  rough 
projection  of  carcinogenic  hazard 
because  of  the  many  unknown  factors 
which  enter  into  these  es  time  tea. 

Models  using  different  assumptions  may 
produce  estimates  ranging  over  several 
orders  of  magnitude.  Since  there  is 
currently  no  way  to  demonstrate  the 
accuracy  of  any  model  at  few  doses.  foie 
process  is  a  subject  of  debate  hi  die 
■rtanittflc  ouuuunotoj.  However,  to  spile 
of  theee  dig cutties,  quantitative  risk 

maker  ana  nwana  af  aatting  priorities 
among  pollutants  sad  tome  gauge  of  the 
potential  seriousness  of  environmental 
hazards  (ana  NO  Subcommittee  report 
referenced  in  section  VD). 

EPA’s  Carcinogen  Assessment  Group 
employe  a  mdti-ataga  modal  among 
variousathara  to  oxtnpolata  potential 
axceaa  expected  t*  doata  of 

tha  chemical  found  to  the  environment 
from  results  in  high  dues  animal  studies 
(UA  EPA.  uao).  Equivalent  human 
doses  are  established  silhar  on  a  body  < 
weight  baato  (mg/kg)  seek  that  the  ratio 
of  human  to  animal  body  weight*  is 
raised  to  the  to  pawns  - 


or  on  a  body  surface  area  comparison. 

The  multi-stage  model  is  used  for 
several  reasons:  (1)  it  is  more  systematic 
than  the  one-hit  model,  (2)  it  invokes 


fewer  arbitrary  assumptions.  (3)  the 
assumption  of  low  dose  linearity  is  not 
essential  in  the  uae  of  the  mode!  and  (4) 
it  incorporates  data  from  all  of  the 
dosage  groups  which  are  consistent  with 
the  multi-stage  model.  At  the  tame  time, 
it  is  conceptually  consistent  with  the 
linear,  non-threshold  concept  With  this 
model  CAG  estimated  the  upper  bound 
excess  cancer  risk  rate  at  a  specific 
exposure  level  for  a  70  kg  adult  who 
consumes  2  liters  of  drinking  water  per 
day,  every  day  over  a  70  year  lifespan. 

These  calculated  risk  rates  have 
associated  uncertainties.  This 
uncertainty  has  many  sources,  including 
such  uncertainties  es  the  shape  of  the 
dose-response  relationship  at  low  doses, 
differences  in  responses  between 
humans  and  laboratory  animals,  and  the 
effects  of  artificial  dosing  regimens.  A 
relatively  minor  source  of  uncertainty  is 
statistical  fluctuation  that  results  from 
the  finite  aampie  size  necessarily  used 
in  any  experiemental  study.  This  is  the 
only  uncertainty  that  can  be  readily 
quantified;  H  is  expressed  in  EPA's 
methodology  by  giving  the  upper-05% 
confidence  limit  of  the  observed 
response.  Other  confidence  limits  could 
also  be  calculated,  (la  man  technically 
precise  terms,  the  confidence  limit  is 
calculated  on  the  coefficient  of  the 
linear  term  in  the  multi-stage  model 
assuming  that  all  the  statistical 
uncertainty  is  loaded  on  that  term.) 

Excess  cancer  risk  rates  also  can  be 
projected  using-variations  within  a  - 
specific  modal  or  other  models,  each  as 
the  one-hit  model  foe  WeUniH  model 
end  logit  end  probit  models.  Thetf 
exists  no  solid  basis  in  the  current 
understanding  of  the  biological  -  - 
mechanisms  involved  in  cancer  to  say 
that  one  model  provides  a  better 
estimate  of  the  true  risk.  The  estimates 
of  risk  at  low  doses  for  these  models  can 

However,  tha  linear  non- threshold 
model  usually  baa  the  .feaatreveiuif 
limited,  scientific  biological  basis  of  any 
of  the  currently  arvailabie  alodels  for 
giving  an  upper  limit  estimate.  The 
multi-stage  model  is  presumed  to 
usually  give  a  conservative  risk  estimate 
(i.e.,  less  likely  to  underestimate  the 
actual  risk)  and  thus  would  usually  be 
consistent  with  a  protective  regulatory 
philosophy.  A  similar  model  waa  used 
by  the  NAS  Safe  Drinking  Water 
Committee  in  (he  cafaniettoae  provided 
to  EPA  m  "Drinking  Water  end  Health". 
The  NDWACraceewnemfod  feat  the 
multi-stage  model  be  used  in  the 
estimation  of  cancer  risk  associated 
with  the  VOCs.  Various  calculations 
using  multi-stage  models  are  presented 
in  Table  7. 


Shown  along  with  the  risk  estimates 
in  Table  7  la  a  qualification  of  the  degree 
of  evidence  of  carcinogenicity  exhibited 
by  the  chemicals.  The  International 
Agency  for  Research  on  Cancer  (IARC) 
provides  guidance  for  categorizing 
chemicals  having  sufficient  or  limited 
evidence  of  carrinogenidty.  In  the  IARC 
Monographs  Supplement  #1  the 
definition  for  sufficient  evidence  for 
carcinogenicity  indicates  that  there  need 
be  an  increased  incidence  of  malignant 
turnon:  (a)  In  mulitple  species  or  strains, 
or  (b)  in  multiple  experiments,  or  (c)  to 
an  unusual  degree  with  regard  to 
incidence,  site  or  type  of  tumor,  or  age  at 
onset  Sufficient  evidence  of  human 
carcinogenicity  indicates  a  causal 
association  between  exposure  and 
human  cancer.  Limited  evidence  of 
carcinogenicity  means  that  the  data 
suggest  a  carcinogenic  effect  but  are 
limited  because:  (a)  The  studies  involve 
a  single  species,  strain,  or  experiment;  of 

(b)  the  experiments  have  an  inadequate 
period  of  follow-up,  poor  carvival  too 
few  animals,  or  inadequate  reporting;  or 

(c)  the  neoplasms  produced  often  occur 
spontaneously  or  are  difficult  to  classify 
aa  malignant  by  histological  criteria 
alone.  Limited  evidence  of  human 
carcinogenicity  indicate  a  possible 
carcinogenic  effect  in  humane,  although 
the  data  are  not  sufficient  to 
demonstrate  a  causal  association.  In 
general  although  a  single  study  may  be 
lndftative  of  a  cause-effect  relationship, 
confidence  to  inferring  a  causal 
association  Js  increased  whan  several 
Independant  stadias  are  concordant  in 
showing  the  association,  when  the 
association  is  strong,  wham  therer  is  a 
dose-response  relationship,  or  when  a 
reduction  in  exposure  is  followed  by  a 
reduction  in  the  incidence  of  cancer. 

The  National  Academy  of  Sciences  in 
their  report.  Drinking  Water  and  Health, 
Vol  L  (1077)  classified  chemical 
.  carcinogens  into  four  categories:  human 
oordnogena,  suspected  hinnan  • 
carcinogens,  animal  carcinogens  and 
•uepedted  animal  carcinogens. 

Figure  2  presents  a  typical  dose- 
response  carve  for  animal  experiments 
dealing  with  cardnogana.  Usually  only 
two  date  points  ere  available  either 
from  aa  NTP  bioassay  or  other  chronic 
study.  Points  A,  amd  A •  represent  die 
tumor  incidence  observed  in  tha  animal 
experiment  at  tha  high  and  low  dose 
levels,  respectively.  Paint  ^represents 
the  mathematically  extrapolated  tumor 
incidence  ssimated  to  ocor  at  an  . 
exposure  level  below  (hose 
experimentally  applied.  This  exposure 
level  would  correspond  to  a  level  likely 
to  exist  in  the  ambient  environment 
(usually  far  below  the  experimental 
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dose).  Identification  of  this  point  (B)  and  projection  of  an  associated  excess 
others  along  the  extrapolated  lower  end  human  earner  risk, 
of  the  curve  then  allows  for  the 

Task  7.— Cancer  Risk  Estimates  for  VOCs;  Projected  Upper  Limit  Lifetime  Cancer 

Risks 
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Toxicology  of VOCt 

The  following  are  abort  discussions  of 
the  tanddty  of  VOCs  for  which  RfifCLs  * 
are  proposed.  Detailed  assessments  are 

found  in  the  draft  health  criteria 
documents  that  have  been  prepared  for 


each  VOC  and  ere  provided  far  public 
enmawent;  see  auction  VB.  References. 

Trichloroethylene.  Trichloroethylene 
has  been  shown  to  exhibit  non* 
carcinogenic  bioeffects  at  high  (non- 
environmental)  doses  in  humans  and 
several  other  animal  species,  including 


dogs,  rabbits,  guinea  piga,  rats  and  mice. 
The  major  effecta  demonstrated  are  liver 
and  kidney  damage,  central  nervous 
system  effects  and  depression  in 
myocardial  contractility. 

In  the  calculation  of  a  suggested 
adjusted  ADI  for  trichloroethylene,  liver 
toxicity  waa  used  as  the  most  sensitive 
end-point  with  respect  to  adverse  health 
effects,  not  including  the  potential 
carcinogenic  risk  that  may  result  from 
exposure  to  the  chemical.  A  study  in 
which  rata  were  exposed  to 
trichloroethylene  through  inhalation 
with  resulting  elevation  of  liver  weights 
was  used  to  calculate  a  suggested 
Adjusted  ADI  of  0.257  mg/1.  This  value 
waa  calculated  based  upon  a  minimal- 
effect-level  of  300  mg/m1  (55  ppm),  since 
rats  exposed  to  this  dose  level  (5  days  a 
week  for  14  weeks)  showed  elevation  of 
liver  weights.  An  uncertainty  factor  of 
1000  waa  applied  due  to  the  fact  that  an 
animal  study,  where  the  no-observed- 
adverae-effect-jevel  was  not  identified, 
was  used  and  because  the  study  was 
only  of  14  weeks  duration.  One  hundred 
percent  exposure  from  drinking  water 
and  a  70  kg  adult  consuming  2  liters  of 
water  per  day  were  assumed  in  the 
calculations. 

The  NAS  hat  not  calculated  a  chronic 
non-cardnogenic  Suggested  No- 
Adverse-Response  Level  (equivalent  to 
an  Adjusted  ADI)  for  trichloroethylene, 
because  every  long-term  study,  with  the 
exception  of  the  National  Cancer 
Institute  (NCI)  carcinogenesis 
investigation,  involves  trichloroethylene 
administration  by  Inhalation.  The  NCI  . 
bioassay  did  not  determine  a  “no-efiact 
leveP  and  thus  it  was  not  considered 
appropriate  for  use  in  the  deviation  of  a 
chronic,  noncardnogenic  value. 

Bacterial  mutagenicity  studies  have 
shown  trichloroethylene  to  be  mutagenic 
in  several  systems,  including 
metabolically  activated  Salmonella 
typhimufium  and  £  coli  K12  strain: 
however,  a  late?  study  reported 
trichloroethylene  to  be  non-mutaganic  in 
the  Ames  test  system. 

Commercial  grade  trichloroethylene 
was  tested  by  foe  National  Cancer  «- 
Institute  (NO)  (1978)  and  was  reported 
to  induce  hepatocellular  carcinomas  in 
male  and  female  mice  by  oral  gavaga.  A 
repeat  bioassay  by  the  National 
Toxicology  Program  (1983)  using  purified 
trichloroethylene  in  com  oil  found  it  to 
cause  hepatocellular  carcinomas  In  both 
sexes  of  mica,  at  a  dose  of  14)00  mg/kg 
per  day,  five  days  per  week  for  2  years.  ' 
administered  by  gsvage. 
Trichloroethylene  was  not  carcinogenic 
in  female  rats  under  the  test  conditions 
and  the  results  in  maie  rats  were 
determined  to  be  insufficient  to  make  an 
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adequate  evaluation  of  the 
carcinogenicity.  The  doses  administered 
to  the  rat  were  1,000  and  500  mg/kg/day. 

The  International  Agency  for 
Research  on  Cancer  (1ARC)  has 
concluded  that  trichloroethylene  has 
limited  evidence  of  carcinogenicity, 
based  upon  experimental  animal  studies 
and  inadequate  evidence  from  available 
human  data.  This  means  that  the  data 
suggest  a  carcinogenic  effect  in  one 
species,  bat  lack  of  confirmation  in 
others.  The  World  Health  Organization 
(1981)  has  recommended  a  tentative 
guideline  value  of  30  pg/1  for 
trichloroethylene  in  drinking  water. 

SPA'S  Carcinogen  Assessment  Group 
has  used  the  linearized  non-threshold 
multi-stage  model  to  calculate  projected 
excess  cancer  risk  estimates 
extrapolated  from  high  dose  animal 
studies.  For  trichloroethylene,  these 
estimates  were  based  upon  the  NCI 
bioassay  data.  Calculated  risks 
correspondingly  to  various  doses  are 
listed  in  Table  7. 

Tetrachloroethylene.  The  principal 
n on-carcinogenic  effects  of 
tetrachloroethylene  in  humans  and  other 
animals  from  both  acute  and  longer-term 
exposures  at  relatively  high  (nan- 
environmental)  doses  include  central 
nervous  system  depression  and  fatty 
infiltration  of  the  fiver  and  kidney  with 
concomitant  changes  in  serum  enzyme 
activity  level*  Indicative  of  tissue 

rtamayi  - 

A  suggested  adjusted  AD!  for 
tetrachloroethylene,  considering  adverse 
health  effects  ether  than  tiie  potential 
carcinogenic  risk,  was  calculated  based 
upon  a  series  of  studies  in  which  rets 
were  exposed  by  inhalation  to 
tetraddoroefoylene  with  effects 
observed  on  the  central  nervous  system, 
immune  system  and  certain  blood 
components.  The  value  of  03J85  mg/1 
was  derived  from  these  studies,  based 
upon  a  an  observed  adverse  effect  level 
of  10  mg/m*  {u  ppm)  sad  an 
uncertainty  factor  af  100.  This 
uncertainty  factor  was  considered 
appropriate  for  nse  with  a  no-observed- 
advene  effort  level  frero  an  eternal 
itady  with  no  cnnparabltJman  data. 
Daily  expoeare  of  a  70  kg  adult  drinking 
2  liters  aif  water  par  day  was  assumed  tn 
the  calculations,  i .  - 
Tetrachlcroetkyleae  in  com  oil  was 
tested  for  cawaaspsawpetentiaHa  mice 
and  rote  by  gnvags  fa  the  NO  Btoeseajr  . 
Program  (1077).  la  times;  bioassays.  8 
was  shown  tint  tetraehlaroathytone- 
increased  the  incidaooe  at  -  • 

hepatocellular  carciaemas  in  both  sexes 
of  mice,  but  not  in  rats.  A  dose  rate  of 
531  mg/kg  per  day.  5  days/week  in  male 
mice  and  386  mg/kg  in  female  mice 
resulted  in  •  tumor  incidence  rate  of  t>6 


percent  and  40  percent,  respectively. 
Because  of  an  excessive  dose  related 
mortality  in  the  gavage  experiment  and 
low  dose  level  in  the  inhalation  study, 
no  conclusion  can  be  made  about  the 
carcinogenicity  of  tetrachloroethylene  in 
rats.  Data  from  the  recant  gavage  study 
has  been  withdrawn  for  .the  time  being 
pending  the  results  of  an  indepth  audit 
by  the  NTP  due  to  unresolved  problems 
with  the  study  as  conducted. 

The  majority  of  mutagenicity  studies 
on  tetrachloroethylene  were  negative. 
Two  positive  studies  have  been 
reported;  however,  the  purity  of  the 
tetrachloroethylene  was  questioned  in  - 
these  cases. 

The  1ARC  has  concluded  that 
tetrachloroetb'  iene  has  limited  evidence 
of  carcinogenicity  in  animals  and 
inadequate  evidence  from  available 
human  data.  This  means  that  the  data 
suggest  a  carcinogenic  effect  in  one 
species,  but  lack  confirmation  in  others. 
The  World  Health  Organization  has 
recommended  a  tentative  guideline 
value  of  10  pg/1  for  tetrachloroethylene 
in  drinking  water. 

EPA'a  Carcinogen  Assessment  Group 
has  used  the  linearized  multi- state 
model  to  calculate  projected  excess 
cancer  risk  estimates  extrapolated  from' 
high-does  animal  studies.  Far 
tetrachloroethylene,  these  estimates 
were  baaed  upon  the  2977  NCI  bioassay 
in  mica.  Cakulatad  risks  corresponding 
to  various  doeea  an  fisted  in  Table  7. 

1.1.1-Trichlaroetbar*.  The  principal  ■... 
toxic  affects  of  144-trichkrroeikaaa 
fiisn  whirh  [nrsi  nnsiuaiinentaQ  i*  we 
exposure  In  atetaaieaial  liamane  ore 
depression  of  the  oentsal  nervous 
system,  increase  in  fiver  weight  and 
cardiovascular  changes.  ' 

Liver  toxicity  was  used  as  the  most 
sensitive  end-point  with  respect  to 
adverse  health  effects,  not  including  the 
potential  carcinogenic  risk,  in  the 
calculation  of  aaadjasted  ADI  for  144- 
trichloroethana.  Aa  inhalation  study 
which  examined  exposure  of  mm  to 
LLl-trichloroethana  was  need  to 
calculate  a  suggested  Adjusted  ADI  of 
13)  mg/L  This  study  demonstrated 
changes  in  the  liven  of  the  mice  at 
various  dose  level*. 

Two  animal  bioaaaay*  by  the  National 
Cancer  Institute  (NCQ  have  bean 
completed  in  rata  and  mica  (1877;  1983). 
v  In  the  earlier  hloamay,  rate  and  mice 
were  treated  with  1,1.1-trichlesuethene 
in  corn  oil  by  gavage.  Be  reuse  only  8  - 
percent  of  the  animals  survived  to  tbs 
end  of  the  experiment,  due-fa  peri  to 
chronic  murine  pneumonia  which  ares 
determined  to  be  the  most  probable 
cause  of  the  high  incidence  of  natural 
deaths  among  the  animals,  it  was 
concluded  that  carcinogenicity  could  not 


be  determined  from  this  study.  A  repeat 
carcinogenesis  bioassay  of  14.1- 
trichloroe thane  was  conducted  in  whidb 
dosee  of  3,000  or  1,500  mg/kg  were 
administered  by  gavage  to  both  sexes  of 
mice,  and  rates  were  given  does  of  750 
or  375  B>g/kg.  In  the  preliminary  report 
of  this  study.  1,1,1-trichloroethane  was 
carcinogenic  in  both  male  and  female 
mice  showing  an  increased  incidence  of 
hepatocellular  carcinomas  but  not  in 
rats;  however,  these  initial  results  have 
been  questioned. 

1,1,1-Trichloroe thane  has  been  tested 
for  mutagenicity  in  several  test  systems. 
Both  negative  end  positive  results  were 
reported  in  mutagenicity  tests  in  various 
Salmonella  typhimurium  strains,  and 
1,14-trichloroethane  was  not  shown  to 
be  mutagenic  in  studies  using  yeast  as 
an  indicator  organism. 

EPA'a  Carcinogen  Assessment  group 
has  used  the  linearized  non- threshold 
multi-stage  model  to  calculate 
preliminary  excess  cancer  risk  estimates 
extrapolated  from  the  preliminary 
reported  incidence  of  hepatocellular 
carcinomas  in  female  mice  in  the  study- 
cited  above.  Calculated  risks 
corresponding  to  various  doses  are  **  - 
listed  in  Table  7.  - 

Similar  calculations  were  made  by  foe 
NAS  ( Drinking  Water  and  Health.  VoL 
V)  except  that  the  average  of  the  results 
in  both  male  and  female  mice  were  need 
as  the  basis. 

The  latest  bioassay  data,  on  1.1.1- 
trichloroethane  is  currently  undergoing  - 
audit  by  the  NTP  and  a  (bud  report  has 
not  been  issued.  Therefore  this  proposal 
will  use  the  npocancar  inhalation  data 
as  the  basis  for  the  proposed  RMCL. 

This  notice  will  be  amended  if  the  final 
NTP  report  determines  that  1,1.1- 
trichloroethane  was  carcinogenic  under 
the  conditions  of  foe  testa. 

Carbon  Tetrachloride.  Carbon 
tetrachloride  (OC1.,)  has  been  shown  te 
exhibit  ttoa-cardnogenic  effects  to  *- 
humans  and  animals' foil  owing  acute  . 7 
and  chronic  exposures.  The  principal 
effects  seea  at  Ugh  doses  are  fiver 
changes  such  as  nitty  fiver  with  - 
centrilobufar  necrosis  developing  if 
exposure  is  continued.  - 

A  chronic  AADI  for  CCt,  of 0.025  n>^ 

1  was  calculated  from  tVetifent  report  of 
a  study  (Bruckner,  at  aL,  1903)  which  1ms 
not  yet  been  published  or  peer  reviewed 
at  this  junctuta.  -  ■ 

Rate-weighing  200-300  g  were  >: 
randomly  divided  into  groups  of  15  to  10 
animals  each.  The  animats  were  given 
by  gavage  0, 1. 10, 33  mg  CCi,  Ag  bw 
(in  com  oil).  The  animals  were  dosed  on 
a  daily  basis.  5  times  weekly,  for  a  total 
period  of  12  weeks.  Blood  samples  were 
obtained  from  alternate  ammais  at  the 
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following  intervals:  2,  4, 6, 8, 10  and  12 
weeks  post-treatment.  Tbs  serum  was 
analyzed  for  BUN.  GPT,  SDH  and  OCT. 

At  1  mg/kg,  then  wen  no  significant 
biochamical/histopathological  changes. 
SDH.  the  most  sensitive  index  of 
hepatotoxicity,  was  elevated  (p  <0.05) 
in  rats  receiving  10  mg/kg  for  12  weeks. 
Also,  these  ms  exhibited  mild 
centrilobular  vacuolization.  At  33  mg/ 
kg.  levels  of  GPT,  SDH.  and  OCT  were 
increased  (p  <aoi)  and  marked  hepatic 
lesions  wen  apparent  Then  was  no 
evidence  that  CC1,  was  nephrotoxic. 

Comments  on  the  experimental 
protocols  and  interpntations  of  the  data 
an  requested. 

Carbon  tetrachloride  has  been  shown 
to  be  carcinogenic  in  rats,  mice  and 
hamsters  through  oral  administration.  In 
the  NCI  (1978)  bioassay  for 
trichloroethylene,  carbon  tetrochloride 
was  used  as  the  positive  control  Carbon 
tetrachloride  was  administered  in  com 
oil  by  gavage  to  rats  at  two  dose  levels: 

47  and  94  mg/kg  for  males  and  60  and 
159  mg/kg  for  females.  In  mice,  the 
chemical  was  administered  at  1.250  and 
2.550  mg/kg.  Carbon  tetrachloride  was 
determined  to  increase  carcinomas  of  - 
the  liver  in  both  mta  and  mine  in  this 
bioasaay.  .  .  .  . 

Carbon  tetrachloride  has  not  been 
shown  to  be  mutagenic  in  any  of  the 
reported  Safomonella  (Ames)  assays. 
However,  mutagenic  activity  associated 
with  carbon  tetrachloride  has  been  '. 
observed  in.a  test  system  . using  the 
yeari  SarcJiammyoe*  csferjeiae. 

Tin  1ARC  has  winrlnded  jhat  V  - 
sufficient  evidence  of  oordngenidty  in 
animals  exists  for  carbon  tetrachloride. 
The  NCI  has  also  identified  carbon 
tetrachloride  es  an  animal  carcinogen 
and  has  used  it  as  a  positive  control  in 
several  bioassays.  The  World  Health 
Organization  (1981)  has  recommended  a 
tentative  guideline  value  of  3  p g/1  for 
caibm  tetrachloride  to  drinking  wotar.  - 

EPA's  Carcinogen  Assessment  Group  : 
ha*  used  the  finaariznd  non-threshold 
multi-stage  model  to  calculate  projected 
excess  cancar  risk  estimatae 
extrapolated  from  high  dose  animal 
studies.  For  carbon  tetrachloride,  the 
latest  draft  estimates  wen  based  upon 
the  geometric  mean  ef  the  four  cancer 
studies.  Calculated  Asks  corresponding 
to  various  doses  am  hated  be  Table  7. 

lJ-Dichloroethane.  The  toxic  effects 
of  1,2-dichiofoothaBe  in  humans  and 
other  animals  from  both  acute  and 
longer-term  expoeures  at  relatively  high 
levels  include  central  nervous  system 
depression,  liver  and  kidney  damage, 
gastrointestinal  distress,  adrenal  and 
pulmonary  effects  and  circulatory 
disturbances. 


A  series  of  inhalation  studies  in  which 
a  variety  of  animal  specie*  were 
exposed  for  up  to  8  months  to  1.2- 
dichloroe thane  were  used  to  calculate 
a  suggested  Adjusted  ADI  for  1.2- 
dichloroe thane.  The  most  sensitive  end¬ 
points.  not  including  the  potential 
carcinogenic  risk,  identified  in  these 
studies  were  pulmonary  congestion, 
diffused  myocarditis,  and  fatty 
degeneration  of  the  liver,  kidney.  , 
adrenal  and  heart  A  value  of  0280  mg/1 
was  calculated,  based  upon  a  no¬ 
observed-adverse-effect-level  of  405  mg/ 
m*  (100  ppm).  A  variety  of  animal 
species  exposed  to  this  dose  level  for  6 
to  7  hours/ day.  5  days/week  yielded  no 
adverse  effects  as  measured  by  general 
appearance,  behavior,  mortality  rates, 
growth  rates,  organ  function  and  blood 
chemistry.  An  undertainty  factor  of  1000 
was  used  to  account  for  an  animal  study 
with  no  equivalent  human  data,  and  for 
tbs  use  of  a  study  of  less  than  lifetime 
exposure.  One  hundred  percent 
exposure  from  drinking  water  and  a  70 
kg  adult  consuming  2  liters  of  water  per 
day  were  assumed  in  the  calculations. 

U- Dichioroe  thane  has  been  shown  to 
significantly  increase  tumor  incidences 
at  seven!  sites  in  both  rats  and  mice 
when  administered  by  gavage.  but  not 
following  inhalation  exposure.  In  the 
NCI  bioassay,  doses  of  47  or  95  mg/kg  in 
corn  oil  administered  by  gavage  to  rets 
and  97  at  196  mg/kg  given  to  male  mice 
and  149  or  299  mg/kg  given  to  female  * 
mica  were  shown  to  increase  the 
Incidence  of  several  types  of  tumors.  XX- 
Dichioroe  thane  has  also  been  shown  to  * 
be  mutagenic  fare  nuntoar  of  biological 
systems,  including  Drosophila 
melanogaster.  Salmonella  typhimurium 
afid  £  coli. 

The  IARC  has  concluded  that 
sufficient  evidence  of  carcinogenicity  In 
animals  exists  for  1,2 -dichioroe thane. 

The  World  Health  Organization  (1901) 
has  recommended  e  tentative-guideline 
value  of  10  ug/1  for  1.2 -dichioroe  thane  in 
thinking  wsteK^’;r 

EPA’s  Carcinogen  Assessment  Group 
has  used  the  linearized  non-threshold 
multi- stage  model  to  calculate  projected 
excess  cancer  risk  estimates 
extrapolated  from  high-dose  animal 
studies.  For  1,2 -dichioroe thane,  these 
estimates  were  based  upon  the  NCI 
bioassay  data.  Calculated  riska 
corresponding  to  various  dose*  are. 
listed  in  TabteT. 

Vinyl  chloride.  Acute  and  chrtric 
toxicity  studies  with  vinyl  chloride  have 
shown  the  major  non-carcinogen tc 
effects  resulting  from  high  dose 
exposures  to  be  congestion  and  edema 
of  the  lungs  and  hyperemia  of  the  kidney 
and  liver.  Other  non-carcinogenic  effects 
have  been  noted,  including  disturbances 


of  the  central  nervous  system, 
pulmonary  insufficiency,  cardiovascular 
manifestations,  gastrointestinal 
symptoms  and  acroosteolysls. 

A  suggested  Adjusted  ADI  for  vinyl 
chloride  of  0.08  mg/I  considering 
adverse  health  effects  not  including 
carcinogenic  risk,  was  calculated  based 
upon  an  oral  toxicity  study  in  rats  in 
which  a  variety  of  carcinogenic  and 
non-carcinogenic  effects  were  observed 
at  all  dose  levels.  A  minimal-effect-level 
of  1.7  mg/kg  was  used  in  the 
calculations,  as  histopathological 
changes  in  the  liver  including  dear-cell 
foci  extensive  necrosis,  cysts  and  liver¬ 
cell  polymorphism  were  observed  at  this 
dose  level.  An  uncertainty  factor  of  1000 
was  applied  to  account  for  an  animal 
study  where  the  no-observed-adverse- 
effect  level  was  not  identified.  One 
hundred  percent  exposure  from  drinking 
water  and  a  70  kg  adult  consuming  2 
liters  of  water  per  day  were  assumed  in 
the  calculations. 

Vinyl  chloride  has  been  shown  to 
have  carcinogenic  effects  in  animals  and 
humans.  Animal  studies  have 
demonstrated  the  production  of  liver 
angiosarcomas,  mammary  carcinoma*, 
pulmonary  angiosarcomas  and  other 
tumor  types  in  rets  following  oral 
exposure  and  carcinogenic  effects  in 
mice,  rate  and  hamsters  by  inhalation 
exposure  have  been  reported.  In 
humans,  studies  have  linked  vinyl 
chiwide  with  angiosarcoma  of  the  lives 
and  other  forma  of  neoplasm.  The  IARC 
has  concluded  that  sufficient  evidence 
at  carcinogenicity  exists  for  vinyl  . 
chloride  from  animal  studies  and  hpman 
studies,  and  that  vinyl  chloride  should 
be  considered  a  human  carcinogen  with 
target  organs  of  the  liver,  brain,  lungs 
and  haemo-lymphopoietic  system. 

Vinyl  chiwide  was  shown  to  be 
mutagenic  in  the  test  system  using  - 
metabolically  activated  Salmonella  •  *  *>t  . 
typhimurium.  £  coli  K12  strain,  in  gem 
cells  of  Drosophila  and  Chinas*  hamster 
V79  cells. 

EPA’s  carcinogen  assessment  Group 
has  used  the  linearized  mm-threshold 
multi-stage  model  to  calculate  projected 
excess  cancer  estimates  extrapolated 
from  high  dose  animal  studies.  Por  vinyl 
chloride,  these  estimates  were  based 
upon  an  inhalation  study  In  rate  in 
which  vinyl  chloride  concentrations  • 
ranging  from  50  ta  10,000  ppm  resulted  In 
a  total  tumor  incidence  rate  of  17 
percent  to  82  percent  respectively.  The 
NAS  ha*  also  used  the' multi-stage 
model  to  calculate  excess  cancer  risk 
values.  They  based  their  estimates  upon 
the  same  study  as  did  CAG  fMaltoni.  et 
at..  1975).  except  ingestion  data  instead 
of  inhalation  data  were  used.  The  NAS 
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risk  estimation  used  ingestion  exposure 
and  thus  may  be  more  appropriate  for 
estimating  risks  from  drinking  water 
exposure.  Calculated  risks 
corresponding  to  various  doses  are 
listed  in  Table  7.  In  addition,  data  from 
a  recent  draft  CAG  calculation  using  an 
ingestion  study  in  rats  (EPA.  1984)  are 
also  included  for  comment. 

Benzene.  The  toxic  effects  of  benzene 
in  humans  and  other  animals  include 
central  nervous  system  effects, 
hematological  effects  as  well  as 
immunological  effects.  The  toxicity  of 
benzene  to  the  hematopoietic  system  of 
humans  experiencing  chronic  exposure 
to  benzene  is  well  documented. 

Repeated  exposure  effects  include 
myelocytic  anemia,  thrombocytopenia 
and  leukemia.  In  laboratory  animals, 
leukopenia  is  the  most  commonly 
observed  effect  of  chronic  benezene 
exposure. 

A  suggested  Adjusted  ADI  for 
benzene,  considering  adverse  health 
effects  not  including  carcinogenic  risk, 
was  calculated  based  upon  data  from  a 
gavage  study  in  rats  in  which  leucopenia 
was  observed  at  specific  dose  levels.  A 
value  of  0.025  mg/1  was  calculated  using 
a  no-obeerved-adverse-effect  level  of  1 
mg/kg  and  an  uncertainty  factor  of  1000. 
This  uncertainty  factor  was  used  to 
account  for  an  animal  study  with  no 
equivalent  human  data,  and  for  the  use 
of  a  study  of  less  than  lifetime  exposure. 
One  hundred  percent  exposure  foam 
drinking  water  and  a  70  kg  adult 
consuming  2  liters  of  water  per  day  were 
assumed  in  the  calculations. 

Banzene  has  been  shown  to  be  " 
carcinogenic  in  Sprague-Dawley  rats, 
causing  tumors  at  dose  levels  of  50  mg/ 
kg  and  250  mg/kg.  An  increase  in 
zymbal  gland  carcinomas,  luekemias 
and  mammary  carcinomas  in  rats  has 
also  been  observed.  Toxic  effects  on 
bone  marrow  cells  of  rats  and  other 
laboratory  animals  Grom  benzene 
exposure  indude  changes  in 
chromosome  number  and  chromosome 
breakage.  These  types  of  effects  have 
also  been  observed  in  humans. 

BPA's  Carcinogen  Assessment  group 
has  used  the  linearized  non-threshold 
multi-stage  mode)  to  calculate  projected 
excess  cancer  estimates  extrapolated 
from  high -dose  animal  and  human 
studies.  Far  benzene,  these  estimates 
were  baaed  upon  an  epidemiologic  study 
of  woskers  exposed  to  benzene  vapor* 
on  their  jobs.  Calculated  risks 
corresponding  to  various  doses  are 
listed  In  Table  7. 

l.l-Dichloroethylene.  1,1- 
Dichloroethylene  has  been  shown  to 
cause  liver  and  kidney  injury  in  animals 
from  high  dose  exposures.  Liver  damage 
in  rats,  mice  and  guinea  pigs  has  been 


documented,  along  with  renal  toxicity, 
CNS  depression  and  sensitization  of  the 
heart. 

An  Adjusted  ADI  of  350  pg/1  for  1,1- 
dichloroethylene  considering  advene 
health  effects  not  including  the  potential 
carcinogenic  risk  was  calculated  based 
upon  toxic  liver  effects  using  a  NOAEL 
of  10  mg/kg  and  100  percent  exposure 
from  drinking  water. 

The  NAS  (1983)  has  calculated  a 
chronic,  suggested-no-adverse-response 
level  (equivalent  to  an  adjusted  AD!)  of 
0.1  mg/1  based  upon  non-carcinogenic 
effects  only  for  1,1-dichloroethylene. 
from  data  in  the  National  Toxicology 
Program  bioassay  (1982)  in  rats  and 
mice.  A  no-observed-adverse-effect 
level  of  2  mg/kg  was  used  and  an 
uncertainty  factor  of  100,  and  complete 
absorption  from  the  G1  tract.  Twenty 
percent  exposure  from  drinking  water 
and  a  70  kg  adult  consuming  2  liters  of 
water  per  day  were  assumed  in  the 
calculations,  along  with  conversions 
from  a  5  d/week  dosing  regime  to  a  7  d/ 
week  exposure. 

-  l.l-Dichloroethylene  was  found  to  be 
mutagenic  with  microsomal  activation  in 
Salmonella  typhimurium  and  £  coii  test 
systems.  However,  mutagenicity  was 
not  observed  with  V7B  Chinese  hamster 
cells  or  in  dominant  lethal  studies  in 
mice  and  rata. 

ll-Dichlaroetbyiene  was  shown  to 
produce  kidney  adenocarcinomas  in 
mice  and  rats  in  one  study  (Maltoni. 
1977).  However,  most  of  the  other 
studies  have,  failed  to  demonstrate 
significant  oareinogemo  activity  of  the 
chemical  A' study  by  the  National 
Toxicology  Program  (1982)  examined 
1,1-dichloroethylena  exposures  of  1  mg/ 
kg  or  5  mg/kg  5  time*  per  week  in  rats 
and  2  mg/kg  or  10  mg/kg  5  times  per 
week  in  mice,  in  this  bioassay,  there 
was  no  evidence  that  1.1- 
dichloroethylene  was  carcinogenic  for 
either  the  rats  or  the  mice.  However, 
there  was  some  question  as  to  whether 
the  maximum  tolerated  dote  had  been 
used  in  this  study.  Hie  NAS  (1963)  has 
concluded  that  information  on  14- 
dicUoroethyiene  is  not  sufficient  to 
reach  a  definite  conclusion  on  the 
carcinogenicity  of  the  compound. 

EPA's  Carcinogen  Assessment  Group 
found  1,1-dichloroethylene  to  have 
limited  evidence  of  carcinogenicity  in 
animals.  They  have  used  the  linearized, 
non- threshold,  multi-stage  model  to 
calculate  projected  excess  cancer 
estimates  extrapolated  from  high-dose 
animal  studies.  For  1,1-dichloroethylene. 
these  estimates  were  based  on  results  of 
inhalation  studies  in  mice  and  rats. 
Calculated  risks  corresponding  to 
various  doses  are  listed  in  Table  7. 
EPA's  SAB  has  recently  questioned 


validity  of  this  study  result.  This 
tentative  classification  of  1.1-DCE  aa  a 
carcinogen  will  be  reexamined  during 
the  comment  period.  Comment  is 
solicited  in  this  regard. 

p-Dichlorobenzene.  Non-carcinogenic 
adverse  effects  observed  in  animal 
studies  include  liver  and  kidney 
damage,  porphyria,  pulmonary  edema 
and  congestion  and  splenic  weight 
changes.  In  humans,  exposure  to  fairly 
high  concentrations  of  the 
dichlorobenzenes  has  been  reported  to 
result  in  anorexia,  nausea,  yellow 
atrophy  of  the  liver  and  blood 
dyscrasias. 

A  suggested  Adjusted  ADI  of  3.75  mg / 

1  for  p-dichlorobenzene  considering 
adverse  health  effects  other  than 
carcinogenic  potential  waa  calculated. 
This  value  was  based  upon  the  rat 
subchronic  gavage  study  which  served 
as  the  dose  range-finding  study  for  the 
NTP  bioassay.  The  ADI  was  based  upon 
a  NOAEL  of  150  mg/kg/ day. 

Uncertainty  factors  of  100  and  10  were 
used  to  account  interspecies 
extrapolation  and  use  of  data  from  az 
exposure  duration  significantly  leu  than 
lifetime. 

p-Di chlorobenzene  has  been  shown  to 
induce  abnormal  mitotic  division  in 
higher  plants.  The  compound  waa  not 
seen  to  be  mutagenic  when  tested  in  the 
Salmonella  typhimurium  or  &  coll  WPZ 
systems,  and  no  evidence  of 
mutagenicity  in  animals  has  been 
reported  to  date.  ' 

hi  June  1980,  a  carcinogenesis 
bioassay  of  p-dichlorobenzane  in  mien 
and  rats  was  undertaken  by  the 
National  Toxicology  Program.  Doses  of 
200  mg/kg  or  800  mg/kg  were 
administered  by  gavage  to  both  sexes  of 
mice  and  to  female  rats.  Male  rats  were 
given  150  or  300  mg/kg.  The  results  of 
this  study  have  not  yet  been  released. 

V.  KM CL  Development  Rationale 

The  ANPRM  requested  public 
comment  on  the  appropriate  approach  to 
deal  with  VOCs  in  drinking  water, 
specifically  requesting  consideration  of 
the  following: 

•  What  approach  should  be  followed 
under  the  SDW A  to  reduce  human 
exposure  to  VOCs? 

•  For  which  VOCs  should  regulations 
be  setT 

•  What  approach  should  ba  followed 
in  setting  RMCLa  for  suspected 
carcinogens? 

Each  of  these  issues  is  discussed 
below  in  regard  to  the  rationale  used  by 
the  Agency  in  development  of  this 
proposal  and  the  Agency's  consideration 
of  the  public  comments,  the 
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require  manta  if  the  SDWA  and  the 
available  seteatific  information. 

VOCs:  Regulatory  Approach 

Alternative  approaches.  Hie  major 
alternatives  considered  for  limiting 
human  axpuause  to  VOCr  in  drinking 
water  as  discussed  in  47  FB  9350  are 
provided  below. 

(1)  No  federal  regulations.  Provision 
of  health  advisories  for  State  action  as 
appropriate.  Health  advisories  and 
adviae  on  treatment  and  analytical- 
methods  are  currently  being  provided  to 
States  and  pdbBc  water  systems  lor  use 
in  dealing  with  incidents  of  VOC 
contamination. 

Cadi  State  would  design  its  own 
control  strategies  to  address  incidents  of 
contamination  on  a  case-by-case  basis 
or  state-wide.  Health  advisories  were 
developed  to  deal  primarily  with 
isolated  incidents  of  short-term 
contamination  in  lien  of  standards  and 
not  as  a  substitute  forMCLs.  Experience 
has  shown  that  as  would  be  expected. 
States  have  Interpreted  and  applied  the 
health  advisories  in  different  ways. 
Some  States  hove  applied  the  health 
advisories  an  if  they  were  standards  or 
considered  adopting  them  as  State 


(2)  Set  federal  moaitermg  regakdkms 
and  provide  health  adviaories  for  State 
action  as  appropriate.  This  option  would 

sat  monitoring  requirements  far  VOCa 
under  section  140  wad  pmaride  health 
advisories  far  State  actiaa  as  needed. 
This  altemativa  would  rsanlT  in  all 
publS  waSar«stems  determining  if  they 
have  VOCs  in  (hair  drlnlring  water  and 
could  he  pmpaaad  and  paanrulgatsii  in  a 
shorter  parted  of  time  thaw  alined  ve  3. 
Different  Staten  would  paobably  adopt 
different  aertrai  options  and  action 


(39  Set  Prinmy  Drinking  Water 
RegtkUiam  jar  certain  a/  the  VOC*. 
This  option  would  set  RMCLs.  MCLs, 
monitoring  tad  reporting  requirements 
for  s  number  «f  VOCa  fnd  would  raaadt 
in  nonsiataat.  nation-adds  aoatrals  on 

voca.  . 

Apposed regulatory  approach  The 
SDWA  authorizes  EPA  to  establish 
RMCLs  tar  “each  contaminant  which,  in 
[Ihe  Administrator's]  Ja&tent  *  *  * 
may  hare  any  adverse  eQect  on  Se  ' 
health  of  persona”  section  M12(b]il](B). 
A  primary  drinking  water  regulation  is 
to  be  established  far  each  contaminant 
for  which  an  KMCL  is  established. 
Section  UUfbftf}.  In  implementing  this ' 
broad  statutory  mandate.  EPA  is 
considering  the  following  factors  to 
select  contaminants  appropriate  for 
regulations.  These  include: 

•  Whether  the  frequency  of 
occurrence  and  the  concentrations 


detected  in  drinking  water  and  the 
extent  of  the  population  exposed 
warrant  establishment  of  national 
primary  drinking'  water  regulations. 

•  Whether  the  avatiatrie  toxicology 
data  are  sufficient  to  warrant  a 
determination  that  adverse  effects  may 
be  known  or  anticipated  at  levels  found 
in  thinking  water. 

Notwithstanding  these  factors.  IffA 
feels  that  primary  drinking  water 
lagalatiana  may  be  appropriate  in  some 
instances  for  substances  which  to  date 
hare  not  been  found  at  high 
concentrations  or  frequencies  in 
drinking  water,  but  where  in  the 
Administrator's  judgement  H  would  be 
appropriate  to  anticipate  possible  future 
potential  for  drinking  water 
contamination  from  spills  or  improper 
disposal. 

Other  factors  that  must  be  considered 
as  part  of  the  decision  on  the  type  of 
regulation  (MCL  or  treatment 
requirement)  include; 

•  Whether  monitoring  it  technically 
and  economically  feasible. 

•  Whether  treatment  technologies  are 
available  to  reduce  the  contaminants  to 
appropriate  levek. 

In  addition,  some  guidance  was 
provided  in  the  legislative  history  to  the 
SDWA  Senate  Report  on  possible 
candidates  for  Revised  Regulations. 
Contaminants  listed  in  the  following 
aouraes  ware  exported  to  be  conmdered 
for  regala  tioa.  - 

•  World  Health  Organtoattom- 
“Maximum  PUtreissfbk  CooownttaHnns 
of  Hsmfsd  Sdbater&eea  in  the  Water  tof  - 
Water  Coarsss  need  far  Hygienic  and 
Domestic  Purposes  (WTO).” 

•  World  Health  Organization; 
"European  Stoddards  for  Drinking 
Water.”  2nd  edition.  Revised.  Geneva 
(1970|. 

•  National  Institute  of  Occupational 
Safety  and  Health  annual  Hat  of  toxic 

«  Toxic  Sobatimcaa  tinted  under 
sectten  307  of  the  Federal  Water 
PoMuCon  Control  Act 
Information  provided  by  the  NAS  in 
the  Drinking  Water  and  Health  •  arias  is 
an  addttionril  source. 

While  numerous  oontarakiaats  sen 
listed  in  theta  sources,  tide  proposal  ia 
Phase  I  of  EPA' e  Natioual  Primary 
Drudriag  Water  Regulations  addresses  s 
limited  Bomber  of  ooutaadnsmts  to  the 
VOC  category  found  to  (linking  water. 
Because  of  RPA's  desks  to  avoid  delay 
in  dtreloptog  regutettowa  fat  certain 
VOCa  (hat  hare  been  detected  in  ground 
waters  and  the  need  to  prioritize  the 
expenditure  of  limited  resource*,  only 
nine  VOCs  are  addressed  in  this  initial 
proposal.  Other  VOCs  for  which 
sufficient  occurrence  and  health  effects 


information  become  available  will  be 
addressed  in  ftase  II  and  later 
iterations  of  the  National  Primary 
Drinking  Water  Regulations  along  with 
other  contaminants.  Specific  VOCs 
considered  in  this  proposal  are  those 
that  have  appeared  to  be  the  highest 
priority  for  regulation  based  upon 
occurrence,  health  risk  considerations 
and  available  data. 

Several  VOCa  have  bean  found  across 
the  country  in  drinking  water 

supplies.  In  the  GWSS,  21  percent  of 
systems  had  at  least  one  VOC  detected. 
ETA  has  concluded  that  sufficient  health 
effects  date  are  available  to  cause 
concern  about  potential  human 
.  exposure  to  certain  VOCa  via  drinking 
water.  Various  of  the  VOCs  are 
suspected  or  proven  mammalian 
carcinogens,  some  are  known  human 
carcinogens,  some  are  active  in  certain 
mutagenic  test  systems  and  exposure  to 
certain  of  the  VOCa  at  high  doaes  has 
shown  other  aon-carcinogenic  toxic 
effects.  EPA  recognizes  that 
toterpretation  of  health  risk  date  raises 
numerous  scientific  issues.  However, 
(hawing  upon  the  conclusions/ 
recommendations  of  tin  NAS.  1ARC  and 
the  NDWAC,  EPA  believe*  that  the  data 
adequately  demonstrate  concern  each 
that  RMCLs  and  primary  drinking  water 
regulations  are  warranted.  Thus.  EPA 
has  determined  fort  {reman  exposure  to 
certain  VOCs  via  drinking  water  may 
have  an  “adverse  effect  upon  tile  health 
of  persons’*  (hereby  warranting 
regulator  action. 

Selection  of  VOCs  for  Regal atioa 

ThU  section  provides  a  discussion  of 
the  factors  used  to  select  the  specific 
contaminants  for  which  RMCLs  are 
proposed  at  fhis  time.  VOCs  that  ware 
not  included  in  ibis  proposal  will  be 
reconsidered  in  Phase  H  a!  the  Revised 
Regulations'  as  additional  d»la  become  .. 
available. 

Factors  considered.  A  number  of 
factors  west  considered  in  determining 
whack  VOCs  abooid  ho  regulated; 
however,  thereto  noem^dfabarifonreda 


The  SDWA  states  that  regulations 
should  ha  ate  he  contaminants  that  the  ’ 
Administrator  determines  “may  have 
any  advarea  effect  npan  the  health  of  •' 
pemouS”  bat  Uttla  additional  guManoa 
was  provided.  Obviously,  2  is 
impossible  to  consider  for  regulation 
every  chemical  that  may  appear  In 
drinking  water  and  that  theoretically 
may  adversely  affect  health  in  some 
remote  circumstances.  What  is  needed 
is  some  prioritization  of  contaminants  in 
drinking  water  so  that  a  reasonable 
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number  of  contaminants  of  sufficient 
concern  can  be  addressed  in  regulations. 

To  best  employ  its  resources,  EPA 
must  select  contaminants  for  regulation 
based  upon  considerations  that  will 
advance  the  goals  of  the  Act  to  assure 
the  safety  of  drinking  water.  EPA 
believes  that  the  most  relevant  criteria 
are  the:  (1)  Analytical  ability  to  detect  a 
contaminant  in  drinking  water,  (2)  the 
frequency  and  level  of  occurrence  and 
population  exposed,  and  (3)  potential 
health  aspects  of  the  contaminants.  In 
addition  EPA  considers  regulation  when 
there  are  sufficient  incidents  or 
contamination  potential  such  that 
national  guidance  in  the  form  of  a 
Primary  Drinking  Water  Regulation  is 
desirable  to  assist  States  and  public 
water  systems  which  must  determine 
appropriate  responses. 

Analytical  methods.  Analytical 
methods  must  be  available  such  that  the 
presence  of  the  chemicals  in  water  can 
be  validly  determined.  This  factor  is  an 
important  part  in  determining  whether 
the  substance  can  be  regulated  and 
whether  an  MCL  or  a  treatment 
technique  regulation  should  be 
promulgated. 

National  or  limited  significance. 
Consideration  of  occurrence  data 
encompasses  both  the  frequency  of 
occurrence,  the  level  of  occurrence  and 
ther  extent  of  the  population  exposed. 
The  occurrence  data  allow  EPA  to 
determine  whether  contamination  of 
drinking  water  represents  isolated  or 
'  localised  incidents  of  contamination 
■are  appropriately  dealt  wtth  by  States, 

-  or  whether  contamination  has  occurred 
or  has  the  potential  for  occurring  in 
numerous  locations  across  the  country 
involving  a  sufficient  number  of  water 
supplies  and  population  exposed  to 
warrant  action  under  the  Safe  Drinking 
Water  Act  In  the  ANPRM  for  Phase  D  of 
the  NPDWR.  48  FR  46502.  et  seq..  EPA 
described  a  categorisation  system  for 
differentiation  between  widespread  and 
United  contamination  potential.  ' 
Health  effects.  Consideration  of  the 
potential  health  effects  of  a  chemical 
encompaseee  the:  (1)  Suitability  ofthe 
available  data  for  assessing  the 
toxicology  of  the  chemical,  and  (2}  the 
possibility  of  human  health  concern 
from  exposure  from  drhiking  water. 
When  it  is  possible  scientifically, 
section  1412(e)(3)  of  dm  SOW  A  also  - 
requires  consideration  of  the  impact  of 
the  following: 

(AJ  The  existence  of  groups  or  todfvfduai* 
to  the  population  which  are  more  susceptible 
to  advene  effects  than  the  normal  healthy 
adult. 

(B)  The  exposure  to  contaminants  in  other 
media  than  drinking  water  (including 
exposures  in  food,  in  the  ambient  air  and  in 


occupational  settings)  and  tbs  resulting  body 
burden  of  contaminants. 

(C)  Synergistic  effects  resulting  from 
exposure  to  or  interaction  by  two  or  more 
contaminants. 

(D)  The  contaminant  exposure  and  body 
burden  levels  which  altar  physiological 
function  or  structure  to  a  manner  reasonably 
suspected  of  increasing  the  risk  of  illness. 

These  factors  were  addressed  in 
assessing  the  potential  health  effects  of 
each  of  the  VOCa  and  are  discussed  in 
each  of  the  health  effects  criteria 
documents  aa  referenced  in  section  VTL 
However,  applicable  data  are  seldom 
available  for  any  of  these  factors  except 
B  (to  a  limited  extent)  which  is 
addressed  in  both  the  occurrence  and 
health  effects  documents. 

Other  considerations.  Additional 
factors  considered  in  determining  which 
VOCs  should  be  regulated  and  how  are 
discussed  below. 

•  One  approach  that  might  be 
considered  would  be  to  set  RMCLs  by 
category,  i.e„  the  same  RMCL  for  each 
VOC  or  subcategories  of  VOCs.  In  effect 
this  is  being  proposed  for  the  category 
determined  to  be  non- threshold 
toxicants.  However,  a  categorical  RMCL 
for  non-cardnogenic  VOCa  iamot 
scientifically  supportable  due  to 
differing  relative  toxidties  of  individual 
substances  (different  thresholds)  and 
different  toxic  endpoints. 

•  Strength  of  evidence.  Pertaining  to 
either  the  extent  of  contamination  or  to 
the  potential  health  risks  of  exposure, 
the  amountaf  available  data  A 
sufficient  quality  on  a  cartain  chemical 
was  considered.  Par  example-  - 

—A  chemical  proven  to  be  a  human 
carcinogen,  even  though  occurring 
relatively  infrequently  in  drinking 
water  supplies  might  be  appropriate 
for  regulation,  e.g.,  vinyl  chloride  and 
benzene. 

— A  chemical  occurring  at  a  higher 
frequency  in  drinking  water  supplies 
but  far  which  the  strength  of  evidence 
on  potential  haalth  risks  was  weaker 
could  be  appropriate  for  regulation. 
«.g_  trichloroethylene, 
tetrachloroethylene,  carbon 
tetrachloride,  1,1-dichloroethylene, 
1.1,1-trtchlaroethane,  1,2- 
dichloroe  thane. 

•  National  guidance  to  address 
incidents  of  contamination.  Regulations 
provide  a  benchmark  for  potential 
action  by  State  and  local  officials  in 
evaluating  incidents  of  contamination. 
In  certain  cases  this  factor  may  be  e 
major  consideration  in  determining  if 
regulations  are  appropriate.  For 
example,  regulations  would  be 
appropriate  for  a  chemical  that  occurs 
but  at  levels  normally  below  those 
associated  with  potential  health  risks. 


e.g.,  p-dichlorobenzene  and  L1.1- 
trichloroethane.  The  MCL  would  provide 
guidance  that  no  action  was  necessary 
for  these  systems  with  less  than  that 
level:  without  regulations,  these  types  of 
situations  have  met  widely  varying 
responses  by  States  and  public  water 
systems.  Regulations  can  provide  a 
basis  for  rational  and  uniform  responses 
to  incidents  of  contamination. 

•  Potential  impact  The  potential 
impact  of  setting  regulations  can  be 
considered  in  a  general  manner 
however,  this  factor  ia  primarily 
considered  during  establishment  of 
MCLs.  This  evaluation  considers 
potential  burdens  including  such  factors 
as  the  affordability  of  treatment 
systems,  the  technical  feasibility  of 
meeting  MCLs.  and  other  possible 
impacts  such  as  monitoring  and 
reporting. 

The  results  of  setting  regulations  for 
VOCs  will  vary  widely  from  no  impact 
to  installation  of  treatment  systems  far 
reduction  of  VOCa.  Recognizing  that  tbe 
great  majority  of  public  water  syateme 
do  not  have  VOCs  in  the  drinking  water, 
the  only  burden  on  these  systems  would 
be  monitoring  end  reporting.  These 
burdens  could  be  minimized  through 
flexible  monitoring  requirements  (toe  48 
FR  45502)  that  would  provide  states  with 
authority  to  determine  appropriate 
requirements  beyond  tbe  national 
minimum.  In  addition,  the  VOCa  are 
somewhat  unique  in  tha  sente  that 
several  at  them  can  be  analyzed  for  in  a  . 
single  analytical  procedure. 

•  Other  factors.  Surrogate  parameters 
or  aggregate  parameters  may  ba  naadad 
to  take  into  account  other  potential 
effects  not  considered  in  setting  RMCLs 
and  MCLs  for  individual  chemicals,  such 
as  possible  additive  or  synergistic  risks 
of  simultaneous  exposure  to  more  than 
one  VOC 

Proposed  VOCs.  The  ANPRM  listed 
fourteen  VOCa  being  considered  for 
regulations.  Detailed  occurrence  end  - 
health  effects  information  were 
provided  for  six  of  the^fourteen  VOCa. 

Since  the  ANPRM  waa  published.  EPA 
completed  the  Ground  'Water  Supply ' 
Survey  (GWSS)  in  which  twenty-nine  . 
VOCs  were  looked  for  in  each  sample 
using  the  “purge  and  trap"  analytical 
procedure  employing  gee 
chromatography  (Method  502-1  and' 
Method  503.1,  U.S.  EPA,  Environmental 
Monitoring  and  Support  Laboratory).  Aa 
shown  in  Table  1,  not  all  of  the  ANPRM 
list  of  14  VOCs  were  detected  in  the 
GWSS. 

Based  upon  the  above  considerations, 
public  comments  and  recommendations 
of  the  NDWAC  and  other  information. 
EPA  has  concluded  that  these  chemicals 
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“may  have  an  advaraa  affect  epon  the 
health  of  paraooa"  am)  4iat  RMCLs  and 
primary  drinking  water  regulations 
under  Section  1412  should  ha  proposed 
at  this  time.  They  an: 
trichloroethylene 
tetracholoroethylene 

1.1. 1- tri  chi  oroe  thane 
carbon  tetrachloride 
1.2-dichloroe  thane 
benzene 

vinyl  chloride 
p-di  chlorobenzene 

1.1- dichloroethylene 

As  praaentad  previously,  the  NDWAC 
recommended  dvvMopiag  regulations  for 
the  first  five  af  the  above  nine  VOCe. 
Their  rationale  was  based  upoa  an 
evaluatioa  at  the  available  occarrence 
and  health  effect*  data  for  each  of  the 
VOCe.  The  NDWAC  evaluated  the 
information  he  September  1962.  Since 
that  time  additional  data  have  become 
available  and  the  Agency  has  concluded 
that  fom  additional  VOCs  warrant 
regulation. 

The  background  oocanenceand 
health  effects  data  uaed  as  (be  basis  for 
determining  which  VOCs  warranted 
regulation#  is  summarized  haioar. 

Tnchloroathyhne.  Occur  ranee:  CWSS 
(Random):  Ml;  max:  76  pg/k  medhmu 
1  JO  pg/L  CWS8  fNan-faner't  i;  127%; 
max  130  pg/k  median:  1.4  pg/l  State 
Data:  684  paaWvaa/illM aa«nplad.marc 
510000  pg/l  >.  •••  ..  : 


effects  (at  high  <foaaa£  Ms 


Cardnogaaic  effadte:  mutagenic  in  some 
teat  is  all  aw  uwiliwnniii  la  tin  ml 


Tetmddanedryiene.  Occurrence 
GWSS  (Random):  7J%;  max:  21  pg/k 
median:  OJ  pg/L  GWSS  (Non-random): 

9.4%;  max:  M  pgf  t  median:  OT  pg/L 
State  naia  tltpaaitisa/W sampied. 
max:  1606  pg/l 

llinltfi  tfftirtrftnn  rwilanpsiir 
effects  (at  high  doses).  central  asrvuaa 
system  depeaaalan.  fatty  tnffttraHonof 
fiver  and  kkfaay, fleam  damage. 


NO  teat  mfasc  limited  evidence 

tU-TricbJoraadunm.  Occarrenos 
GWSS  (Random):  56%:  max:  16  pg/fc 
media*:  M  pg/LCW58  (Non-random): 
106%;  aacn  pg.fi  median  1 11  pg/L 
State  Dntr  m  p  mill  i » fTlTTr  aamplad 
max:  2680  pg/L 

HeaMt  ISaetc  feknhenrciaogetec 
effects  (at  high  doses):  central  nervous 
system  depression,  increase  in  liver 
weight,  cardiovascular  changes. 
Carcinogenic  effects:  carcinogenic  in 
preliminary  report  from  NTP  test:  mice: 


limited  evidence.  This  report  is  currently 
being  evaluated. 

Carbon  tetrachloride.  Occurrence 
(may  be  a  contaminant  In  chlorine) 
GWSS  (Random):  1-2*  max:  16  pg/fc 
madias:  0.4  pg/L  GWSS  (Nan-raadom): 
3.1%:  max:  IS  pg/k  median:  OJS  pg/L 
State  Data:  366  positive/2646  sampled, 
max:  1,200  pg/L 

Health  Effects:  Non -carcinogenic 
effects:  liver  affects  such  as  fatty  Uver 
with  centitioWar  ssawh. 

Caadnogenic  affects:  mutagenic  in  soma 
test  ayataou;  carcinogenic  in  NCI  teat 
rake.  rata,  hamsters  sufficient  evidence. 

lJ-Dichlareetbane.  Omoxenoc 
GWSS  (Random);  OAR.  max:  16  pg/k 
median:  06  pg/L  GWSS  (Non-rmadrac): 
1.5%;  max  16  pg/k  madtaK  26  pg/L 
State  Data:  117  positiva/1703  sampled, 
mmc  2.100  pg/L 

Health  Effects:  Non-cascinoganic  (at 
high  doses):  central  nervous  system 
depression,  fiver  and  kidney  change, 
gastro-intaegnal  distress,  adrenal  and 
pulmonary  effects,  circulatory 
disturbances.  Carcinogenic  effects: 
mutagenic  te  most  teat  systems:  - 
carcinogenic  in  NCI  teak  erica,  rats; 
sufficient  evidence. 

Vinyl  chloride.  Oooutrencec  GWSS 
(Random):  02*?  male  U  pg/k  median: 
1.1  pg/L  GWSSfNo:;  remitm):  UK 
max:  8  pg/k  meifian:  27  pg/L  State 
Date:  128  poaltive/lTBS  sampled,  max: 

386  Pg/L  - 

Health  Effcctr  ifan-caidnogenfcfet 
high  doses);  oongastian  and  edema  of 
um  l  ungft*  Sjfprani  9  tm?  kmiubjii  inn 
liver.  Cardaogegic  effocte:  ttatagetdc  v 


hesaatotogfoal  and  tamuuebgieaf 
effects.  Carcinogenic  affects:  sufficient 
evidence  ha  terns  etednogaridty.  •** 

l.t-WcUenethyleim.  Oouirreacs: 
GWSS  (Random):  LM,  max:  66  pg/k 
median:  03.  pg/L  GWSSXnon-rsfldom): 
3.1%,  nunc  26  pg/k  mediae  64  pg/L 
State  Data:  RA. 

Health  Effects:  aoa-csrdaogeaia 
effects  (at  high  daaaak  Hear  and  kidney 


and  sensitization  ef  foe  heart 
Carcinogenic  sffectK  mdtegente. 

carcinogenic  in  one  animal  study:  mica 
and  rats:  limited  evidence. 

P'Dichhrobenzene.  Occurrence: 
GWSS  (Random):  1.1*.  max:  15  pg/l 
median:  0.7  pg/L  GWSS  (Non-random): 


0.8*.  max:  0.8  pg/l  median:  0.7  pg/l. 
State  Data:  Nr  A 

Health  Effects:  non-carcionogenic  (at 
high  doses):  kidney  and  liver  damage, 
pulmonary  edema  and  congestion, 
spleneie  weight  changes.  Carcinogenic 
effects:  NTP  test  underway. 

Other  VOCt.  Several  additional  VOCs 
listed  in  the  ANPRM  (47  FR  9350)  have 
been  found  in  some  drinking  water 
samples  but  the  available  data  has  been 
judged  to  be  insufficient  to  propose 
RMCLs  at  this  time. 

•  Os-1, 2-cfi  chi  oroetbylene  and  trans- 

1.2-dichloroethylene 

These  two  VOCs  have  not  been  tested 
for  carcinogenicity  by  the  NTP  and 
adequate  studies  on  non-carcinogentc 
toxicity  have  not  been  conducted. 

•  Chlorobenzene 

While  soma  occurrence  has  been 
reported  by  a  number  of  States,  the 
GWSS  did  not  detect  any  chlorobenzene 
in  the  random  sample:  however,  it  was 
found  twice  in  the  non-random  sample. 
The  toxicology  evaluation  has  not  been 
completed. 

•  Trichlorobenzenefs) 

States  have  detected  trichlorobenzene 
in  a  number  at  water  Semples;  however 
the  number  of  drinking  water  versus 
non-drinking  water  incidences  could  not 
be  determined  from  the  data.  In 
addition,  analytical  difficulties  in 
analyzing  »a tuples  in  the  GWSS 

pwliiiWI  nht«inin|  mpuMutaliiiu 

occurrence  data. . 


re's,  bameteie:  enfffrfopt  evidence  for 
human  otroteoguicWy.  ■" 

Benzene.  Occurrence:  GWSS 
(Random):  66*  max:  tt  pg/k  median:  3 
pg/L  GWSS  (non-random):  1.7%;  max:  12 
pg/k  median:  16  pg/l  State  Data:  4 
positive/ 845  templed,  max:  17p*/L 
Health  abate:  nan  eardnogfettic 


Because  of  problems  af  laboratory 

mnfnmititriAn  ytj  qhaII fy  aMnryute  ^ 

the  available  occurrence  data  far 
dichlorome theme  was  not  considered 
reliable.  Id  addition.  the  NTP  initial 
report  aa  carcinogenicity  hat  been 
withdraws  and  the  NTP  is  currently 
conducting  an  in-depth  audit  of  the  data. 

These  VOCs  and  several  other*  will 
be  coaaidared  in  thafhasall  portion  of 
the  Primary  Drinking  Water  Retaliations 
when  sufficient  occarrence  and 
toxicology  data  become  available. 
Among  the  other  compounds  being 
evaluated  an  patch  VOCs  a a  ethylene 
dibromide  U  -dlchkros  thane,  xylenes, 
toluene,  hromobaasaoa. 
dibromochloropropana.  5U2*. 
dichloropropane.  and  athylbenzene  (see 
ANPRM.  October  5. 1963, 46  FR  45602). 
Other  chemicals  in  the  random  GWSS 
for  which  no  occurrence  information 
was  obtained  but  which  will  receive 
some  consideration  in  Phase  II  or  other 
itssfions  Include:  1,1.2-trichloroethane, 
1.1.2J-tetrachloroethane.  U.J-2-  ” 
tetrachloroethane.  n-propylbenzene.  o- 
chlorotoluene.  p-chlorotoluene.  m- 
dichlorobenzene.  o-dichlorobenzene. 
styrene,  isopropylbenzene. 
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Total  VOCs 

In  addition  to  regulations  for 
individual  VOCs,  die  inclusion  of 
RMCLs  and  MCLs  for  total  VOCs 
(TVOC)  is  being  considered.  TVOC  is 
not  formally  proposed  in  this  regulation. 
Public  comments  are  being  solicited  on 
whether  it  would  be  proper  to  include 
TVOC  in  drinking  water  regulations  or 
in  supporting  guidance. 

TVOC  would  represent  summation  of 
the  levels  of  the  individual  VOCs  for 
which  RMCLs  and  MCLs  have  been  set 
The  objective  of  a  TVOC  standard  is  to 
provide  some  additional  protection  from 
simultaneous  exposure  to  multiple 
VOCs.  As  indicated  in  Table  4,  drinking 
water  often  contains  several  VOCs. 
Generally,  toxicology  has  not  yet  been 
able  to  provide  a  scientifically  based 
conclusion  on  possible  effects  of 
simultaneous  exposure  to  more  than  one 
chemical.  Chemicals  are  normally  tested 
separately  and  the  possible  synergistic, 
antagonistic,  or  additive  health  effects 
are  not  known.  However,  the  NAS 
suggestion  in  this  area  was  that  in  the 
absence  of  any  other  procedures, 
exposure  to  multiple  carcinogens  could 
be  assessed  by  adding  the  risk  rates. 
Comment  is  requested  on  the  technical 
validity  of  this  approach. 

The  potential  problem  (hat  EPA  feels 
must  be  addressed  is  a  situation  where 
a  public  water  system  finds  several 
VOCs  in  its  thinking  water  at  levels 
slightly  below  the  MCLs.  For  example,' 
assume  that  MCLs  are  set  for  ■ 
trichloroethylene,  Vstreohiofoethytaie, 
and  oatfopi  tetrachloride:  a  public  water 
system  "«mh  the  fallowing  levels  would 
technically  be  in  compliance  with  the 
MCLsr  '  - 


While  technically  In  compliance  with  ■ 
the  standards,  thfa  condition  probably 
represents  an  increased  ifek  over  any 
single  ehamteatbut  the  qnastten  that  - 
cannot  be  id  wtfiflra fly  answered  is 
whether  this  would  ba  significant  EPA 
feels  that  matiipla  exposures  could  be 
mare  significant  thaa  indicated  from  fust 
consideration  «f  Individual  substances 
and  requests  pabMc  comments 
considering  the  myried  of  poesibffMee  to 
assessing  multiple  expaenree,  the  costs 
and  foaaihrtity  to  eadaoa  efl  tha  VOCt 
by  application  of  ana  treatment 
technology,  and  the  unknown  aggregate 
health  risk  and  the  SDWA  intent  to  en 
on  the  side  of  safety.  If  an  RMCL  and 
MCL  for  total  VOCs  {TVOCsj  were 


appropriate,  should  EPA  adopt  the  NAS 
suggestion  that  risks  be  considered 
additive  be  an  appropriate  approach? 

RMCL* :  Regulatory  Approach 

EPA  is  to  set  RMCLs  at  levels  which, 

“no  known  or  anticipated  adverse 
effects  on  the  health  of  persons  occur 
and  which  allow  an  adequate  margin  of 
safety”.  Section  1412(b)(1)(B). 
Recommended  MCLs  are  health  goals 
and  not  enforceable  standards.  Hie 
proposed  RMCLs  for  non-carcinogens 
can  be  determined  using  the  scientific 
procedures  set  forth  previously  by 
calculating  an  AADL  However, 
determination  of  the  "no  effect"  levels 
for  carcinogens  is  a  much  more  complex 
decision  on  what  constitutes  the  safe 
level  far  non-threshold  toxicants. 

Guidance  on  levels  for  the  RMCLs  was 
provided  in  House  Report  93-1185  which 
stated  that  "it  {The  RMCL]  must  include 
an  adequate  margin  of  safety,  unless 
there  la  no  safe  threshold  for  a 
contaminant  In  such  a  case,  the 
recommended  maximum  contaminant 
level  should  be  set  at  zero  levaL”  EPA 
has  considered  the  following 
approaches  for  setting  RMCLs  for 
carcinogens: 

1.  Set  the  RMCLs  at  zero. 

2.  Set  the  RMCLs  at  the  analytical 
detection  limit 

3.  Set  the  RMCLs  at  a  non-zero  level 
based  upon  a  calculated  negligible 
contribution  to  lifetime  risk. 

Although  one  of  these  it  proposed  at 
this  time,  EPA  requests  comments  on  all 
three  approaches.  RPA’s  analysis  of  -  — 
these  approaches  and  the  issues  they 
raised  are  provided  below. 

Alternative  1:  Set  RMCLs  at  zero.  One 
approach  wou'd  be  to  establish  RMCLs 
at  zero  for  substances  considered  to  be 
non-threshold  toxicants.  The  existence 
of  a  threshold  for  the  action  of  geno toxic 
carcinogens  cannot  be  demonstrated  by 
current  adencac  thaa.  it  could  be  - 
conservatively  assumed  that  no  ' 
threshold  exists,  absent  evidence  to  the 
contrary.  Since  distinction  between 
mechanism  ef  action  of  moot  " 
carcinogens  also  cannot  be  conclusively  -* 
made  at  this  time,  virtually  all 
substances  determined  to  be 
“carcinogens"  would  be  assumed  to  be 
“non-threshold".  Variation  of  this 
approach  would  ba  to  Halt  the  selection 
of  RMCLs  at  zero  only  for  those 
substance*  known  to  function  by 
.genetoxlc  processes,  or  perhaps  only 
those  determined  to  be  human 
carcinogens,  or  only  those  for  which 
‘'sufficient"  rather  than  "limited" 
evidence  of  mammalian  carcinogenicity 
exists. 


Setting  RMCLs  for  carcinogens  at  zero 
would  follow  the  guidance  provided  in 
House  Report  93-1185  and  would 
express  a  general  philosophy  that  as  a 
goal  carcinogens  should  not  be  present 
in  drinking  water.  The  Agency  believes 
that  the  RMCL*  (as  a  goal)  should 
express  the  ideal  concept  that  drinking 
water  should  be  free  from  avoidable 
contamination  and  risk  and  that  quality 
degradation  should  not  be  permitted. 

If  RMCLs  are  aet  at  zero,  tome 
explanation  may  be  needed  to 
differentiate  an  RMCL  from  an  MCL  that 
would  not  be  zero,  since  MCLs  consider 
factors  such  as  potential  health  risk, 
costa  of  treatment  and  feasibility  of  ■* 
meeting  the  MCL  If  these  factors 
changed  substantially.  MCLs  would 
need  to  be  reexamined. 

Alternative  Z  Set  RMCLs  at  the 
analytical  detection  limit  Due  to 
limitations  in  analytical  techniques,  it 
will  always  be  impossible  to  say  with 
certainty  that  the  substance  is  not 
present  In  theory,  RMCLS  at  zero  will 
always  be  unachievable  (or  at  least  not 
demonstrable).  While  zero  could  be  the 
theoretical  goal  for  carcinogens  in  ~ 
drinking  water,  in  practice,  a  goal  of 
achieving  the  analytical  detection  limits 
for  specific  carcinogen*  would  have  to 
be  followed. 

One  possible  approach  would  be  hr 
EPA  to  specify  RMCL*  for  carcinogens  - 
bated  upon  defined  riate-of-tha  art 
analytical  detection  limits.  The  •< 
verifiable  detention  Unite  (lau  the  * 

RMCLa)  would  probably  fall  in  tbs 
vicinity  of  1  ftg/i  depending  apan  the  ; 
specific  VOC  EPA  behaves  fate  ' 

approach  is  justifiable  in  that  zero  ia 
analytically  mtdafinabie  and  the 
detection  limit  may  be  the  functional 
equivalent  of  zero.  Of  course,  analytical 
detection  limits  are  alto  moving  targets 
as  tha  state-of-the-art  of  analytical 
chemistry  progresses,  bet  at  least  they  - 
do  provide  a  nueevable  target.  '  -■ 

Alternative 3e Set RMCLeata  non-  J- 
tero  level  based  upon  a  calculated 
negligible  contribution  to  lifetime  risk. ' 
Alternative  8  would  establish  a  non-zero 
levels*  the  RMCL  A  level  could  be 
selected  tbatwonM  present  a  negligible 
risk,  in  practical  terms,  such  a  low 
nomine!  risk  would  effectively  predudt 
any  disceroable  adverse  effect  on  the 
health  of  the  population  end.  because  of 
the  conservative  nature  of  the  risk 
calculation  process,  may  not  resuhtn 
any  actual  adverse  effects  on  an  ; 
Individual.  EPA  would  have  to  condode 
that  this  very  low  risk  would  result  in 
“no  known  or  anticipated  adverse  effect 
on  the  health  of  persons  and  which 
allows  an  adequate  a  margin  of  safety". 
This  approach  would  provide  some 
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quantitative  guidance  to  public  water 
system*  of  the  ultimate  goal  which  they 
might  wish  to  use  in  the  operation  of 
water  treatment  facilities  and  in  the 
design  of  future  planned  facilities. 
However,  it  should  be  recognized  that 
Just  as  with  analytical  detection  limits 
(Option  2)  a  calculated  risk  target  would 
also  be  moving  target  because:  (1) 
calculation  methods  change,  and  (2)  the 
subjective  determination  of  what  is  a 
negligible  risk  might  change. 

One  possible  variation  of  Option  3 
would  be  to  set  RMCLs  as  a  range  of 
finite  risk  levels.  Ibis  alternative  would 
recognize  the  lack  of  accuracy  and 
precision  of  risk  calculations  and  the 
inherent  difficulties  in  selecting  one 
finite  level  as  the  only  appropriate 
health  goal  in  view  of  the  numerous 
scientific  uncertainties  of  risk  estimates. 
However,  this  approach  has  a  number  of 
disadvantages  including:  lack  of 
national  uniformity  and  lack  of  specific 
guidance  from  EP A. 

If  a  non -zero  level  is  determined  as 
appropriate  for  the  RMCLs.  two 
questions  must  be  considered. 

(1)  What  level  should  be  used  ae 
representing  the  "no  effect"  level? 

(2)  How  can  an  "adequate  margin  of 
safety"  be  incorporated  into  the  finite 
risk  level? 

The  NAS  principles  ( Drinking  Water 
and  Health.  VoL  1)  state  that  human 
exposure  to  carcinogens  should  be 
addressed  in  terms  of  risk  rather  than 
safe  or  non-safe.  Because  zero  is  not 
definable  in  an  analytical  sense,  ratbar 
than  speaking  A  Anna  of  zero 


for  oandnogenaeoaJd  be  sat  at  levels  at 
whicfcjfae  risks  are  so  small  that  they 
are  considered  virtually  nonexistent. 

.  Determination  of  RMCL*  for 
carcinogens  at  a  finite  level  would  be 
based  on  available  sdenae  and  the  only 
quantitative  tools  available  are  cancer 
risk  models.  These  art  based  upon 
animal  studies  and  none  of  the  models  is 
experimentally  verifiable  as  there  is  no 
scientifically  valid  method  foe  -  •-  - 
determining  the  actual  riaka  at  low 
environmental  exposm*  levels. 

Scientific  ienee surround  their  use  A 
seek  areaa  aa  the  data  used, 
extrapolation  techniquaa.  and  various 
factors  in  Aa  analysis.  Risk  modala  are 
recogntoedaaiamarfact  bntthay  are  the,, 
best  tool  available  for  estimating  toxic 
potency  or  risk  at  low  exposure  Avals. 
The  OBBKKOolf  need  risk  raotiak  are 
generally  amaarvettve  in  their. 
estimation  of  finmanttek  of  exposure  to 
a  contaminant  Halation  of  a  target  risk 
based  upon  a  conservative  dak  modal, 
such  as  the  linearized  multi-stage  model 
is  arguably  in  accord  with  the  SDWA 
which  requires  the  RMCL  to  be  set  at  a 


no  effect  level  “with  an  adequate  margin 
of  safety."  The  Agency  believee  that 
there  i>  no  exact  or  precise  way  to  < 
determine  thie  level.  The  decision  to 
judgmental — not  strictly  based  upon 
science  but  upon  a  social  judgment  on 
what  constitutes  a  negligible  risk 

Federal  regulations  for  environmental 
contaminants  have  generally  fallen  in 
die  10-4  to  10-*  lifetime  risk  range,  as 
calculated  from  a  linear  multi-stage 
model  Most  of  those  decisions 
Incorporated  consideration  of  costs  end 
feasibility. 

The  negligible  risk  concept  considered 
here  to  based  strictly  on  individual  risk 
rates  and  exposure.  It  does  not  include 
other  economic  or  technical 
considerations  that  are  part  of  setting 
the  enforcement  standards  (La..  the 
MCLa).  The  level  for  Ae  MCL*  (not 
RMCLs)  would  Aus  be  considered  to  be 
Ae  upper  limits  of  risk  Aat  are 
considered  to  be  acceptable  based  upon 
our  current  evaluation  of  Ae  feasibility 
and  costs  of  controls. 

Under  this  approach  to  setting 
drinking  water  RMCLs,  EPA  has 
considered  two  risk  levels  as  possibly 
representing  an  upper  limit  far  a  ride 
one  A  100,000  (10*1  probability  per  TO 
years  of  exposure  and  one  in  LOOOOOO 
ficr^  probability.  An  incremental 
lifetima  risk  level  of  10'*  would 
probably  be  more  representative  than 
ltr*  aa  the  “no  effect"  level  for  these 
chemicals  A  drinking  water  wiA  a 
margA  of  safety  as  envisioned  bjF 
Congress.  The  NDW AC  stated  that  19~*  , 
would  ba  an  appropriate  target.  ‘ 
HowwralCTd^^^to^As  lewd  at 

discussed  as  the  lower  ibnfi  of  concern 
over  the  potential  healA  rides  of 
exposure,  especially  for  the  generally 
A  voluntary  risk  from  exposure  to  e 
drinking  water  contaminant 

A  addition,  if  RMCLs  ware  to  be  aet 
at  a  non-zero  level  use  of  the  linearized 
multi-stage  model  would  often  appear  to 
be  more  appropriate  than  oAers  to 
meet  the  Congressional  intent  Tbs 
conservative  nature  of  the  moctei  could- 
actually  mean  Aat  Ae  real  risk  of 
exposure  was  probably  lower  (ag.1T' 
orKTlif  any  risk  actoativaxi*to--*~i  -»• 
(assuming  a  nan- threshold  mechanism  - 
were  operative)  because  the  model  was 
structured  to  ba  conservative  and 
because  of  Aa  nature  of  AanR  of  the 
assumption*  A  the  modal  . 

As  an  example  of  what  W*  would 
mean  A  Vetoe  d  the  UA  population.  a  . 
total  of  20  cases  of  cansar  would  result 
tf  10  percent  of  Ae  population  were  ~..- 

exposed  at  a  dose  level  equivalent  to  a 
10~*  risk  for  70  years.  Stated  anoAer 
way.  Aat  would  be  one-Aird  of  a  cancer 
case  pet  year  as  an  upper  limit  A  Ae 


U.S.  population  compared  to  Ae 
appropriately  500,000  annual  cancer 
deaths  that  occur.  The  actual  number  of 
cases  attributable  to  Aat  particular 
substance  would  probably  be  less  and 
perhaps  none  at  all  would  occur  unless  - 
some  additive  or  synergistic  Ateraction 
wiA  oAer  substances  resulted  A 
enhanced  toxicity. 

Proposed  RMCLs:  Conclusions.  This 
proposal  selects  RMCLs  for  potential 
carcinogens  at  zero;  Ae  alternatives 
were  carefully  considered  A  view  of  the. 
Atent  of  Ae  SDWA  and  public 
comments.  It  should  be  recognized  that 
regardless  of  which  of  Ae  three 
alternatives  ia  ultimately  selected  for 
Ae  RMCL.  it  is  unlikely  Aat  Ae  MCL  for 
a  particular  substance  would  be 
effected,  srnce  normally  all  of  the 
approaches  would  yield  targets  Aat  are 
likely  A  be  below  levels  that  are 
"technically  and  economically  feasible" 
using  available  technologies.  MCLs  will 
be  set  as  close  to  Ae  RMCLs  as  feasible. 
Preliminary  analyses  Adi  cate  Aat  Ae 
MCLs  may  fall  roughly  A  Ae  range  of  5 
to  50  pg/1  for  most  of  the  VOCs  being 
considered  A  this  proposaL 

Proposed  RMCLs  for  Ae  following 
substances  considered  carcinogenic  are 
"zero":  tetrachloroeAylene. 
trichloroe Aylene.  carbon  tetrachloride, 
1,2-dichoroeAane,  vAyl  chloride, 
benzene,  Ll-dichloroeAylene. 

The  proposed  RMCL  for  1,1,1- 
trichloroethane  to  02  n^A. derived  from 
the  calculated  AADl  of  L0mg/1  -  ' 
assuming  20  percent  csetributia*  from 
drinking  water  to  total  exposm.  ff  Ae  - 
pretimAary  NTP  report  on  the  . 
carcAoganicity  of  this  compound  to 
affirmed,  the  RMCL  would  be  zero.  EPA 
would  provide  formal  notice  if  and  when 
this  occurs. 

The  proposed  RMCL  for  p- 
di chlorobenzene  (1,4-di chlorobenzene) 
to  075  mg/L  derived  from  Ae  calculated 
AAD1  of  X75  mg/1  assuming  20  percent 
contribution  from  drinking  water  to  total 
exposure. 

Three  at  these  substances 
(trichloroe  Aylene,  tetrachloroeAylene 
and  U-dichlaroeAyleiie)  have  only  - 
“limited"  animal  evidence  af  -  ■  " 

.  carcinogenicity,  ee  Ate  tens  to  need  A 
Ae  IARC  criteria.  Factors  which 
contribute  to  this  classification  Achate 
lack  of  replication  A  multiple  -  • 

experiments  or  multiple  specie*,  aa  well 
,  aedefacta  to  particuair  stadias,  in  ’ 
addition,  todies  tors  at  cariaiii  types  of  - 
^umo n,  sack  as  A  Ae  mouse  fiver,  are 
considered  by  some  ectonfiste  to  have  .  . 
lest  weight  than  others  A  predicting 
carcinogenicity  A  humane.  Date  ofJthis 
type,  obtained  by  com  oil  gavage. 
introduces  anoAer  variable  Aat 


’.ViTiTJW 


rtj.ar m 


Federal  Register  /  Vol.  49,  No.  114  /  Tuesday.  June  12.  1964  /  Proposed  Roles  24348 


complicate*  Interpretation.  White 
evidence  for  these  three  to  balances  is  of 
a  weaker  nature  than  for  others  that 
SPA  is  proposing  to  regulate  as 
carcinogens,  it  is  nevertheless  evidence 
that  must  be  weighed  by  the 
Administrator. 

The  strictly  scientific  evaluation  of 
such  evidence  (known  as  “risk 
assessment”!  can  only  describe  its 
strength  and  weaknesses.  EPA's  risk 
assessment  is  summarized  above  and 
described  in  detail  in  the  documents 
referenced  in  Section  V1L  Health 
Assessment  documents  for  these  three 
substances  were  reviewed  by  EPA's 
Science  Advisory  Board  in  April  and 
May  of  1964.  Those  reviews  trill  be 
considered  in  this  rulemaking  action 
under  the  SDWA  and  become  part  of  the 
record. 

Decisions  about  whet  actions  to  take 
on  the  basis  of  the  evidence  (known  aa 
“risk  management"],  including  decisions 
about  how  strong  the  scientific -evidence 
should  be  to  Justify  regulating  a 
substance,  require  policy  Judgments 
which  most  be  made  by  the 
Administrator,  after  public  comment  in 
the  light  of  the  Agency's  statutory 
mandates. 

EPA  strongly  believes  diet  its  risk 
assessments  should  be  consistent  among 
Agency  programs.  On  the  other  hand, 
risk  management  decisions  can  and 
should  vary  in  the  light  of  differing 
circumstances  or  statutory  mandates.  U 
is  therefore  possible  that  some  of  these 
substances  might  be  regulated 
differently  in  ether  Agency  programs. 

Par  example,  EPA  plans  So  decide  s. 

whether  to  list  several  of  these  \ 

substances  as  hazardous  air  pollutant* 
under  section  112  of  the  Clean  Air  Act. 
The  same  scientific  evidence  will  be 
considered  along  with  other  factors 
relevant  to  that  decision.  Ibis  may  or 
may  not  lead  to  a  conclusion  to  list  and 
to  regulate  them  aa  carcinogens. 

Public  comments  an  requested  on 
setting  RMCLs  far  carcinogens  at  zero, 
the  analytical  detection  limit,  end  at 
some  finite  value  based  upon  risk 
estimation.  Comment  Is  also  requested 
an  appropriate  analytical  detection 
limits,  and  aa  foa  method  far  calculating 
the  finite  riek  value  arid  for  determining 
the  risk  target.  Comments  er»  rise 
requested  on  thaRMCLe  for  non- 
carcinogenic  sobStertcas  muffin' 
assumption  of  an  expoiria*  factor  oT  20 
percent  bom  drinking  water,  absent 
quantitative  multi-media  exposure  data. 

Comment  is  also  directed  to  technical 
determinations.  AADI  calculations,  the 
draft  revised  CAG  risk  calculations,  and 
the  inclusion  of  substances  with  “limited 
evidence”  in  the  carcinogen  category.  If, 
on  the  basis  of  the  record,  it  it 


determined  that  one  or  more  of  these 
substances  should  not  be  treated  as 
carcinogens,  then  the  AADI  calculations 
modified  by  an  allocation  of  20  percent 
to  drinking  water  would  be  the  basis  for 
the  promulgated  RMCL 

VL  Other  Considerations  for  Public 


The  next  regulatory  steps  will  be 
promulgation  of  the  RMCLs  and 
proposal  of  MCLs  and  monitoring  and 
reporting  requirements.  Supporting 
documentation  for  the  MCL  proposal 
will  include:  (1]  Exposure  and  risk 
assessments.  (2)  an  assessment  of 
generally  available  technology,  (3)  an 
assessment  of  available  analytical 
methods  and  costs  of  monitoring,  and  (4) 
an  economic  and  financial  impact 
analysis.  Available  information  to 
support  several  of  the  assessments  is 
referenced  in  the  next  section.  The 
public  is  requested  to  review  those 
references  and  provide  comments  and 
other  supporting  information  and  data. 
The  puhlic  is  also  requested  to  comment 
on  the  issues  and  information  discussed 
below  on  available  treatment  technique* 
and  coata  and  current  estimate*  of  the 
potential  impact  of  VOC  regulations. 

Treatment  of  Control  of  VOC* 

Economics,  treatment  technologies 
and  feasibility  are  not  factors  involved 
in  the  determination  of  RMCLs:  however 


brief  discussions  ere  provided  here. 
These  factors  are  key  elements  in  the 
determination  of  the  MCL  which  will  be 
proposed  when  the  RMCLs  are 
promulgated. 

Methods  for  removal  of  these  volatile 
organic  chemicals  include  aeration  and 
granular  activated  carbon  (GAC).  The 
available  data  do  not  show  powdered 
activated  carbon  treatment  or 
conventional  drinking  water  treatment 
(i.e.,  coagulation,  sedimentation,  and 
filtration)  to  be  sufficiently  effective  for 
long  term  application.  Macrareticular 
resins  may  eventually  prove  to  have 
value  for  removing  VOCs;  questions  still 
exist  concerning  their  use.  Date 
describing  actual  exhaustive  capacity  of 
the  resins  are  not  available  to  define  die 
regeneration  frequencies  to  be  expected 
with  the  resins.  Thus,  coats  have  not  yet 
been  estimated  for  application  of  resin 
technology.  At  this  time,  substantial 
operational  experience  and/or 
experimental  data  are  available  only  for 
aeration  and  GAC, 

Costs  of  treatment.  Preliminary 
designs  and  cost  estimates  hav*  been 
developed  lor  a  hypothetical  ground  i 
water  contamination  situation  involving 
trichloroethylene  (TCE).  Table  6 
provides  relevant  estimated  coat 
information  for  treatment  of  TCE  at  the 
90  percent  end  90  percent  removal 
levels,  respectively,  for  aeration  and 
GAC  technologies.  .  a ., 
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Potential  Impact  of  Regulations 

The  nominal  limits  of  detection 
attained  by  the  laboratories  performing 
analyses  in  the  GWSS  were  usually  in 
the  0-2  to  0-5  pg/l  range  depending  upon 


the  specific  chemical,  although  it 
appears  that  precision  and  accuracy 
requirements  for  regulatory  compliance 
determination  might  require  that 
regulations  (MCLs)  be  set  at  least  one 
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order  of  magnitude  higher.  The  feaiible 
application  of  aeration  and  granular 
carbon  might  alto  lead  to  MCLa  in  a 
similar  range,  Le,  on  the  order  of  5-50 
fig/L  At  this  level,  vary  preliminary 
projections  are  that  about  1.000  systems 
would  probably  need  to  reduce  VOC 
levels  either  through  treatment 
technologies  or  other  options  such  as 
blending  or  shutting  down  wells;  most  of 
these  would  be  communities  utilizing 
ground  water. 

Therefore,  baaed  upon  current 
exposure  estimates,  risks  of  mostly  OCs 
would  not  appear  likely  to  represent  a 
high  impact  nor  would  regulations 
result  in  a  significant  number  of  cancer 
cases  avoided  based  upon  total  cancer 
rates  and  projected  risks  using  die  linear 
multi-stage  model.  Although  VOC 
contamination  is  widespread  across  the 
country,  it  is  usually  at  low  levels,  and 
the  overall  population  at  risk  is  quite 
low.  Moreover,  most  VOC*  do  not 
appear  to  be  highly  potent  carcinogens. 
However,  in  those  communities  where 
exposed  levels  are  relatively  high, 
resulting  in  correspondingly  higher  risks 
per  individual,  control  is  obviously 
essential.  On  the  other  hand,  where  that 
is  not  the  case,  the  non-quantifisMe 
benefits  would  probably  be  of  most' 
importance  in  determining  the  proper 
approach.  These  would  include  such 
items  as  providing  federal  standards  to 
be  used  as  s  benchmark  in  responding 
to  incidences  of  cantandnation.  and  use 
in  pound  water  protection  end  dean-up 

Saoaoauc  impact  ana/ysi*.  Tbs 
proposal  of  an  RMCL  is  different  than 
proposal  of  an  MCL  in  that  an  RMCL  is, 
by  lew,  to  be  based  only  on  health  and 
safety  considers  dons,  while  an  MCL  is 
to  take  costs  into  consideration. 
Therefore,  this  RMCL  proposal  notice 
doea  not  include  an  analysis  of  the 
economic  impacts  of  various  possible 
RMCLa.  However,  we  intend  to  fully 
analyse  the  probable  Impacts  of  the 
various  MCL  alternatives,  and  wfll 
report  an  them  at  the  time  an  MCL  is 


Because  the  economic  impact  analysis 
is  an  import  part  of  the  rulemaking 
decision  process,  and  because  soma 
lawlewura  of  this  notice  may  be 
coocnroed  that  insufficient  attention  is 
being  paid  to  economic  considerations, 
below  las  brief  indication  of  how  EPA 
will  conduct  (he  economic  analysis  of 
alternative  MCLe.  and  what  is 
considered  from  the  results  of  the 
analysis. 

Executive  Order  12291  and  the 
Regulatory  Flexibility  Act  specify  how 
and  when  to  analyze  the  probable 
impacts  of  a  Federal  action.  In  essence, 
information  on  the  impacts  to  industry, 


consumers  and  the  nation  Is  assembled. 
Where  possible,  this  information  is  put 
in  the  form  of  an  analysis  of  the  net 
benefits  of  the  various  alternatives.  This 
‘’regulatory  impact"  information  than 
becomes  a  pert  of  the  official  record  in 
support  of  whatever  action  EPA  finally 
takes,  and  is  used  by  decision-makers 
when  an  alternative  MCL  is  selected  for 
proposal,  and  when  final  MCL  la 
promulgated. 

The  types  of  impacts  which  will  be 
examined  for  each  of  the  various 
regulatory  and  non-regulatory 
alternatives  are  of  three  basic  types. 

The  impacts  of  the  alternatives  on  the 
water  supply  industry  wil  be  examined. 
This  will  be  done  by  reviewing  three 
elements,  the  capital  cost  of  technology, 
the  operating  and  maintenance  cost  and 
the  feasibility  of  financing  new 
treatments.  The  first  two  elements  are 
derived  by  the  engineering  analysis  of 
treatment  technologies,  and  the  cost  of 
treatments.  The  third  element  the 
ability  to  finance  new  treatments  is 
derived  from  on  analysis  of  the  water 
supply  industry.  A  financial  model  of 
the  industry  has  been  developed  by 
EPA,  and  this  model  indicates  how 
likely  it  is  for  water  systatas  to  be  able 
to  finance  new  treatments,  based  on  the 
historical  financial  performance  of 
water  systems. 

The  second  type  of  impact  la  the 
impact  on  the  consumer.  Information  on 
the  cost  of  watarta  consumers  is  ' 
assembled,  baaed  on  the  oost  data 
prepared  during  the  engineering  analysis 
at  treatment  technologies.  These  costs 
-  are  compared  with  the  historical  cost  of 
water. 

The  third  type  of  impact  is  the  impact 
on  the  nation  as  a  whole.  The  purpose  of 
this  analysis  is  to  allow  balancing  of  the 
cost  of  a  federal  action,  in  this  case 
MCU  with  the  benefit  to  be  derived 
from  the  action.  In  some  cases,  it  is  not 
possible  to  describe  the  value  of  the 
benefits  in  the  same  tarns  as  the  costs, 
La,  dollars.  Tbs  benefits  which  will 
accrue  to  the  nation  are  derived  from  on 
analysts  of  the  contamination 
occurrence,  the  reduction  in  human 
exposure  likely  to  result  from  an 
alternative,  and  the  health  affect  averted 
by  the  reduction. 

The  coat  of  the  various  alternative 
MGLs  is  more  than  merely  the  cost  to 
Industry-It  also  tnrJudea  tbs  oost  to 
government  of  implementing  the 
regulation.  These  national  costs  an 
summarized  and  presented  with  the 
national  benefits,  and  tide  too  becomes 
s  part  of  tbs  record  supporting  the 
proposed  and  final  MCL. 

Because  these  various  analyses  are 
based  on  estimates,  an  additional 
analysis  is  conducted  which  indicates 


189 


the  sensitivity  of  analytical  results  to  the 
assumptions  maded  during  the  analysis. 
This  sensitivity  analysis  completes  the 
general  regulatory  and  non-regalatoty 
analysis  required  under  E.0. 12291.  A 
summary  of  these  analyses  will  be 
presented  in  the  preamble  of  the  MCL 
proposal  notice,  and  full  documentation 
of  the  underlying  analyses  will  be 
entered  into  the  formal  record  of  the 
rulemaking  procedure. 
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in  Drinking  Water.  1.1.1-Trichloroethane. 
June  1962. 

EPA.  Criteria  and  Standards  Division. 
Occurrence  of  Volatile  Organic  Chemicals 
in  Drinking  Water.  U-Dichloroethane, 
November  1963. 

EPA.  Criteria  and  Standards  Division. 
Occurrence  of  Volatile  Organic  Chemicals 
in  Drinking  Water,  Carbon  Tetrachloride. 
November  1983. 

EPA.  EMSL.  “Total  Organic  Halide.  Method 
4S0.1-Interim.~  EPA  600/4-61-086. 

EPA.  Office  of  Health  and  Environmental 
Assessment.  Draft  Health  Assessment 
Document  for  Vinylidene  Chloride.  Office 
of  nr  user  nil  and  Development,  October 


.  EPA.  Offioe  of  Health  and  Environmental 
Assessment.  Draft  Health  Assessment 
Document  for  Carbon  Tetrachloride.  Office 
of  naeeatch  and  DavelopmsnC  August  1963. 

EPA.  Office  of  Health  and  Environmental 
Assessment  Draft  Health  Assessment 
Document  for  1.1.1-Trichloroethane.  Office 
of  Remarch  and  Development  November 
1963. 

EPA.  Office  of  Health  and  Environmental 
Assessment  Draft  Health  Assessment  for 
Tatrachloroethylena.  Office  of  Research 
and  Deveiopmant  December  1963. 

EPA.  Offioe  of  Health  and  Environmental 


Group's  Evaluation  of  the  Carcinogenicity 
of  Banana  (DRAFT).  Office  of  Research 
and  Development  March  1968. 

EPA.  Office  trf  Health  and  Environmental 
Assessment  Draft  Health  Assessment 
Document  for  Trichloroethylene,  Office  of 
Research  and  Development  December 
1962. 

EPA.  "Review  of  e  Carcinogenicity  Stud;  on 
Vinyl  Chloride.*  Memo  bom  Robert  B. 
McGaaghy.  Offioe  of  Research  and 
Development  to  Joseph  A.  Cotruvo.  Office 
of  Drinking  Water,  (an.  3. 1964. 

National  Academy  at  Sdenoea,  Drinking 
Water  and  Health,"  Volume  1  (1977).  n 
(I960),  IV  (1981),  V  (1963). 

IARC  1979.  IARC  Monographs  on  the 
evaluation  of  the  carcinogenic  nsk  of 
chemicals  to  humans:  some  halogenated 
hydrocarbons,  Vol.  20. 14-15. 


IARC  Approaches  to  Classifying  Chemical 
Carcinogens  According  to  Mechanism  trf 
Action,  Technical  Report  No.  83/001.  April 
1983. 

NCL  “Policy  of  Risk  Assessment  of  the 
Health  Effects  of  Hazardous  Exposures  to 
Populations."  Subcommittee  on 
Environmental  Carcinogens.  National 
Cancer  Advisory  Board  1963. 

Bruckner,  James.  Progress  Report  Coop.  Agr. 
807449-02,  pp.  18-22.  Univ.  of  Texas 
Medical  Canter  at  Houston.  July  11. 1983. 
Oral  Toxicity  of  Carbon  Tetrachloride  in 
Rata.  Manuscript  in  preparation. 

Vm.  Request  for  Comments 

EPA  requests  public  analyses, 
comments  and  information  on  all 
aspects  of  this  proposal  The  questions 
for  which  comment  is  being  specifically 
solicited  are  listed  below.  Comment  will 
be  of  great  assistance  to  EPA  in 
formulating  a  protective  and  practical 
approach  to  reducing  human  exposure  to 
VOCs  in  drinking  water. 

•  How  strong  should  the  scientific 
evidence  be  to  justify  regulating  a 
substance,  particularly  for 
carcinogenicity? 

—When  positive  evidence  exists  but  is 
sparse  or  inconclusive,  how  should  it 
affect  decision-making?  Should  there 
be  a  well-defined  and  uniform 
minimum  level  of  evidence  of 
carcinogenicity  in  animals  or  humans? 
If  so,  what  evidence  would  comprise 
tbiy  minimal  level? 

— When  substantial  doubt  exists  as  to 
whether  a  substance  causes  a  serious 
health  or  environmental  risk,  how 
should  SPA  balance  its  mandats  to  arc 
on  the  side  of  protection  against  the 
competing  risk  of  imposing  costly 
regulations  on  substances  which  may 
later  be  shown  to  be  benign? 

•  How  should  evidence  of  mouse  liver 
tumors  be  weighed?  If  evidence  is 
limited  to  mouse  liver  tumors.  Is  that 
sufficient  evidence  to  warrant  regulating 
that  substance  as  a  carcinogen?  . 
Conversely,  what  would  be  the  scientific 
basis  for  giving  mouse  liver  tumors 
less  weight  In  the  evaluation  of  tha 
potential  for  human  cardnogenidtyf 

•  What  level  should  be  set  lor  RMCLs 
that  would  represent  a  leval  such  that 
“no  known  or  anticipated  advene  effect 
would  result  with  an  adequata  margin  of 
safety'T 

.  — Poe  noo-oarcinogetu.  is  the  approach 
used  for  computing  tha  AADbk 
scientifically  acceptable?  Is  providing 
for  an  assumed  contribution  of  a 
percent  from  drinking  water 
appropriate  when  more  precise  data  is 
not  available. 

— Should  RMCLs  for  carcinogens  be  set 
at  zero?  If  RMCLs  are  set  at  zero, 
what  guidance,  if  any,  should  be 


provided  on  the  actually  attainable 
target  levels  in  drinking  water? 
—Should  RMCLs  for  carcinogens  be  set 
at  the  analytical  detection  limit?  What 
would  this  be  for  each  VOC 
considered  in  this  proposal? 

— Should  setting  RMCLs  for  carcinogens 
be  established  at  a  non-zero  level 
baaed  upon  a  negligible  risk 
determination?  What  non-zero  level 
and  upon  what  baais?  Which  model 
and  which  assumptions?  Does  an 
incremental  lifetime  risk  level  of  10~* 
represent  a  virtually  non  existent  or 
negligible  risk?  Should  higher  or  lower 
risk  rates  be  considered?  Would 
another  level  be  more  representative 
yet  meet  the  needs  for  practical 
implementation  of  the  SDWA?  Would 
use  of  the  linearized  multi-stage  model 
in  the  non-zero  RMCL  calculations 
meet  the  Congressional  intent  to 
incorporate  a  margin  of  safety  into  the 
RMCLs? 

— Should  a  range  of  finite  risk  levels  for 
each  RMCL  be  selected  such  as  10*  to 
10**  instead  of  zero  at  a  single  value? 

•  How  should  the  degree  of  evidence 
of  potential  carcinogenicity  be  factored 
into  the  RMCL  determinations?  If  there 
is  sufficient  experimental  evidence  of 
human  carcinogenicity,  should  the  - 
RMCL  be  either  zero  or  the  one  in  one 
million  risk  equivalent  or  some  other 
calculated  value?  Should  the  RMCL  be 
set  at  a  higher  concentration  and  higher 
nominal  risk  (to  indirectly  reflect  law. 
concern)  as  the  strength  of  evidaaca  of 
carcinogenicity  is  reduced?  For  example, 
if  there  is  only  sufficient  evidence  of 
animal  carcinogenicity,  should  tha 
RMCL  be  in  the  10**  up  to  the  10** 
range,  whereas  if  there  Is  only  limited 
evidence  of  animal  carcinogenicity, 
should  the  RMCL  be  in  the  10'*  to  10"* 
risk  range?  U  less  than  “limited 
evidence”  ia  available,  should  the  RMCL 
be  determined  based  upon  an  ADI 
calculation! 

As  another  example,  could  RMCLs  Car 
substances  such  as  TCE  and  PCE  with 
limited,  insufficient  or  less  convincing 
evidence  of  carcinogenicity  be  produced 
an  die  basis  of  chronic  toxicity,  but  with 
an  additional  margin  of  safety  or  based 
upon  the  minimum  measured  cancer 
producing  dose  level  such  as  was 
suggested  by  Weil  (Toxicology  and 
Applied  Pharmacology  21 464-108 
(1972))?  This  would  differentiate  those 
from  substances  such  as  benzene  or 
vinyl  choloride  which  have  the  moat 
complete  evidence  and  therefore 
warrant  the  most  conservative 
regulatory  treatment. 

•  Should  an  RMCL  and  an  MCL  be  set 
for  total  VOCs  to  address  multiple 
exposure  to  VOCs?  On  what  basis? 
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A  public  hearing  will  be  held  ia 
Washington.  D.C,  for  the  interested 
public  to  comment  and  provide 
information  and  data  on  the  regulatory 
approach. 

EPA  recognises  that  many  dpdtcm 
questions  surround  die  issue  of  the 
control  of  volatile  synthetic  organic 
chemicals  ia  drinking  water.  The 
Agency  has  attempted  in  this  proposal 
to  portray  current  scientific 
uncertainties  in  a  mansnwd  and 
objective  meaner.  In  thin  way,  any  data 
gape  or  arrars  in  logic  which  may  exist 
can  ba  identified  and  corrected.  For  that 
reason,  careful  review  at  and  thoughtful 
comment  on  the  information  ia  this 
proposal  ta  encouraged. 

Under  the  Regulatory  Flexibility  Act.  S 
U.S.C.  801  et  seq„  1  certify  that  this 
action  will  not  have  a  significant  impact 
on  a  substantial  number  ef  small 
entities.  This  proposed  action  will  have 
no  economic  impact  in  and  of  itself 
because  These  are  non-enlorceable 
health  goals. 

Under  Executive  Order  12Z81,  EPA 
meet  judge  whether  a  regulation  is 
"major'' end  therefore  subject  to  (be 
requirements  of  a  Regulatory  Impart 
Analysis.  This  proposed  action  does  not 
constitute  a  “major'*  regulatory  because 
it  wfll  out  have  a  major  financial  or 
advene  impact  on  the  community  and  it 
iaamn-enSoroeaMa  action.  This 


Llat^y  arte  la  g>  QFR  ftrtlH 
UHncni,  TC&lOr  VSpfXJr. 

42  UAC  3BQ/EDWA14U. 

Dated:  June  1.1044.  ...  I  . 


Admwutmtm  .  ,  . 

For  the  reasons  set  out  in  the 
preamble,  Frit  M  of  Ohnpter  1  StTMs 
40  of  the  Code  ofFederal  Rr  ■defines  Is-' 


FART  HMUTnUtimMY 


contamiaaiti  levels’*  means  tire 
maximum  level  of  a  contaminant  in 
drinking  water  at  which  no  known  or 
anticipated  adverse  effect  on  the  health 
of  persons  would  occur  and  which 
includes  an  adequate  margin  of  safety. 


3.  A  new  Subpart  F.  consisting  of 
{  §  141  JO  and  141-51,  is  added  as 
follows: 

Subpart  F — Reoommendsd  Maximum 
Contaminant  Leroie 


}  141.50  Recommended  maximum 
contaminant  levels  for  organic  ctremicsis. 

The  following  are  Recommended 
Maximum  Contaminant  Levels  for 
organic  chemicals.  They  are  nan- 
enforceable  goals  for  public  water 
systems. 

(a)  Recommended  Maximum 
Contaminant  Levels  are  zero  for  the 
following  substances:  trichloroethylene, 
tetrachloroethylens.  carbon 
tetrachloride.  U-dichloroethane.  vinyl 
chloride,  1,1-dichloroethylene,  and 
benzene. 

fbj  Recommended  Maximum 
Contaminant  Levels  for  the  following 
substances  are  as  indicated: 


1.1.1-tricManwthuis . 


1 141.61  Ulsesrved] 

Appendix  A. — Summary  af  Public 
Comments  Pertinent  to  the  Propoeed 
Bmwimmi  iAmI  Maxhnum  Contaminant 
Lavoie  (RMOaUna  Volatile  Synthetic 
OqpgkOasMilVOCdhlMddhi 
Watts  .  .  :...  •••  -v 


The  following  tea  summary  and 
disoossiou  of  the  principal  public 
comments  toEPA's  proposed  rule  tor  the 
establishment  of  KMCLs  far  oertahs' 
VOCs  in  drinking  water.  EPA 
specifically  solicited  comments  on  foe 
following  three  issues  in  fis  March  4. 
1982,  Advance  Notice  at  Proposed 


J.  Tba  tide  of  Pari  t41  is  revised  to 
read  aa  sat  focthahoaur  .  - 
2.  In  I MUL  pmaiyaph  (a)  Is  added  to. 
read  m  fallows: 

1 14U  iiiaiandafB 


1.  What  is  the  atymfenuoa  of 
oentaminationof  drinking  water  by  - 
VOCsT 

2.  What  approach  should  PA  take  to 
deal  wlfh  VOCs  in drhddng' water? 

-l~What  lavol  should  he  oat  far  RMCLs 
such  font,  "no  knows  or  anticipated 
adeems  oflecT  wfllsoealtf  How  should 
the  hanUh  basis  he  determined  far  any 
MCLsT 

■PA  received  13*  written  ooncresr*  — 
during  the  2&day  public  comment 
period  ad  five  oral  statements  warn 

presented  at  the  public  meeting  hold  in 
Washington.  DC.  on  April  28. 1882.  Tie 
oomments  included  28  public  interest 

groups.  14  water  utilities.  IB  chemical 
manufacturing  companies.  11  state 
governments  and  stale  organizations.  12 
local  governments.  40 private  citizens 


and  18  from  other  groups  including  some 
members  of  Congress. 

The  foil  owing  discussion  summarizes 
comments  received  on  the  ANHtM  lor 
VOCs. 

1.  What  ia  tbs  significance  of 
contamination  of  drinking  water  by 
VOCs? 

A  total  of  88  commentate  addressed 
this  issue.  A  majority  of  comments  (41) 
fgft  that  VOC  contamination  in  drinking 
water  is  a  significant  national  problem 
because  of  the  frequency  of  occurrence 
and  potential  health  ride  warranting 
action  to  limit  axposme  to  VOCa.  Their 
reasoning  is  based  on  tba  following: 

Local  problems  of  severe  VOC 
oantamteation,  the  auafoer  of  VOCe  hi 
drinking  water  is  continually  increasing 
and  VOCs  have  been  demonstrated  to 
cause  serious  carcinogenic  and  non- 
carcinogenic  toxic  effects.  Some  of  the 
toxic  effects  are  as  foDows:  Some  VOCa 
are  known  animal  carcinogens  and  vinyl 
chloride  la  both  an  animal  and  human 
carcinogen,  causes  hepatomas  in 
animals  and  in  some  cases  hi  humans,  is 
toxic  to  the  kidneys,  has  serious  effects 
on  the  reproductive  system,  and 
depresses  the  central  nervous  system. 

One  commenier  stated  that  the  results 
of  a  monitoring  study  conducted  by  New 
Jersey  showed  J7  peasant  of  tha  L200 
wells  tested  contained  VOCs  at 
concentrations  above  16  ppb.  They  felt 
that  "tire  toxic  properties  efftiese  " 
chemicals,  including  tha  potential 
increased  risks  of  cancar  and  birth 
defects,  warrant  federal  action”.  .. 

Twenty-fit*  cemmatmaJaii- that  - 
neither  the  oaaurenm  data,  the  haatth 
effecW  data,  nar  tha  combined  data,x 
dmnooshnte  on  a  national  basis  tha 
significance  of  VOC  contamination  hi 
drinking  water;  therefore  action  to  Bmfi 
human  exposure  to  VOCs  is  not 
warranted.  Reasons  dted  were:  VOC 
contamination  ia  drinking  water  is  a 
localised problem,  not*  sridaspraad 
national  problem;  mam  hribmaattnaia 
needed  an  occurrence  and  heahh 
effects,  especially  to  ordmtn  assess  tire 
significance  ef  VOC  ooriteadnatioa; 
state  date  represented  emergency  spill  ' 
situations  which  an  not  conridered  to 
be  statistically  representative  of 
national  occurrence  when  present  -  -* 
VOCs  uanaMy  occur  at  low  part  per 
.  billion  oonoenlrntloBa.  whereby 
significant  hsahh  risks  would  oot  ba  ■- 
expected;  »nd  fire  mentis  of  tbsGroeml 
Water  Supply  Survey  fGWSS)  should  \/e 
considered  questionable  became  tire 
detection  limits  that  were  used  (l.e.  0.2 
pg/H  are  extremely  sensitive  and  can 
rarely  be  reached.  One  comment  stated 
that  "positive  occurrence  data  does  not 
present  a  case  for  regulation". 
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in  general  these  commenters  felt  that 
the  major  shortcomings  of  the  available 
health  effects  data  is  that  it  is  not 
scientifically  established  at  this  time 
and  subject  to  debate  among  the 
scientific  community.  One  commenter 
specifically  stated  that  “until  the  extent 
of  the  threat  of  human  health  of  VOCs,  if 
any.  can  be  established,  federal 
regulations  governing  VOCs  are  not 
justifiable  on  mere  occurrence  data 
alone”. 

2.  What  approach  should  EPA  take  to 
deal  with  VOCs  in  drinking  water? 

A  total  of  118  comments  were 
received  that  addressed  this  issue. 
Comments  favored  one  of  the  three 
approaches  provided  in  the  ANPRM 
which  are: 

•  Non-federal  regulatory  approach 

•  Establish  montioring  requirements 
and  provide  Health  Advisories  (formerly 
termed  SNARLs)  for  State  response  as 
appropriate 

•  Establish  national  regulations  for 
monitoring  and  MCLs 

The  non-federal  regulatory  approach 
was  favored  by  22  commenters.  Several 
commenters  stated  that  recent  surveys 
by  EPA  and  their  own  sampling  did  not 
indicate  a  major  VOC  contamination 
problem  within  certain  States,  thus.  . 
MCLs  and  monitoring  requirements  are  V 
not  warranted. 

A  number  of  commenters  felt  that  the 
health  effects  data  were  insufficient  to 
show  a  health  risk  that  would  warrant 
regulation.  One  commenter  stated  that 
“EPA  has  not  presented  any  evidence 
that  there  is  ariy  risk  to  (he  population 
requiring  Federal  regulation.  '  .  - 
Furthermore,  wherelhe  contamination  hi 
the  result  of  improper  disposal  of 
solvents,  guidance  is  needed  by  those 
implementing  the  RCRA/Superfund 
cleanup  as  to  an  adequate  effort”.  One 
commenter  summed  up  this  sentiment  as 
“there  is  a  need  for  a  rationale]  and 
consistent  approach  to  tha  problem  at 
low  levels  of  carcinogens  in  drinking  *-* 
water,  but  the  Science  is  not  sufficiently 
developed  to  guide  regulatory  and  utility 
actions  with  any  degree  of  certainty”. 

Some  commenters  an  opposed  to 
national  regulations  far  VOCa  because, 
“shrinking  federal  and  state  resources  - 
are  creating  problems  far  tha  already 
existing  drinking  water  programs’*.  They 
fait  that  “EPA  should  farms  on  source 
protection  and  rapid  reaction  to  ground 
water  contamination  than  attempt  to 
cover  all  possibilities  by  regulation". 

Tha  majority  of  these  commenten 
favored  the  continued  use  of  Health 
Advisories  to  handle  contaminant 
situations.  However,  two  comments 
were  received  that  specifically 
requested  that  "once  a  health  advisory 
is  released,  it  should  be  published  in  the 


Federal  Register,  detailing  EPA’s 
derivation  of  tha  health  advisory”. 
“Based  on  the  scientific  input  and 
occurrence  information  received,  EPA 
must  issue  an  updated  health  advisory 
and  can  then  decide  if  there  is  a  need  to 
establish  MCLs.”  One  commenter  stated 
that  “Health  Advisories  should  be  the 
first  step  in  determining  whether  or  not 
it  is  necessary  to  establish  an  MCL  for  a 
particular  contaminant”.  In  addition, 
one  commenter  favored  the  use  of 
Health  Advisories  as  opposed  to 
national  monitoring  requirements,  in 
that  the  latter  would  only  gather  more 
occurrence  data. 

In  general,  these  commenters  favored 
EPA  continuing  to  provide  research  data 
and  technical  advise  (Le.,  Health 
Advisories)  when  dealing  with 
contaminant  situation!.  In  addition, 
“routine,  repetitive  monitoring 
requirements  must  not  be  put  into 
regulations  because  monitoring 

Srogranu  must  be  flexible  and  can  best 
e  developed  by  States  and  water 
utilities”. 

Option  2,  whereby  EPA  should 
establish  monitoring  requirements  and 
provide  Health  Advisories  far  State 
response  as  appropriate  was  favored  by 
13  commenters.  The  basis  for  the 
comments  which  recommended  this 
approach  was  two-fold:  (1)  Localized 
VOC  contaminant  situations,  especially 
in  ground  water  necessitates  monitoring 
requirements,  and  (2)  the  health  effects 
data  la  endear  and  fawdfidsnt  In 
establish  MCLa  dace  Safe*'  levels  at 
VOCs  cannot  be  determined  at  this  time. 
Haettii  Advisories  should  be  used  ha 
dealing  with  contaminant  situations. 

Generally,  these  commenten  felt  that 
gound  water  contamination  it  s  problem 
in  some  places,  which  must  be 
addressed:  however.  VOC 
contamination  is  not  widespread  enough 
to  require  highly  formalized  and 
restrictive  requirements.  Furthermore, 
the  available  data  are  insufficient  to 
da  lei  mine  the  scope  of  the  problem  and 
only  monitoring  should  be  done  to 
determine  where  problems  exist 
Therefore.  Instead  of  setting  MCLs, 
guidance  should  be  provided.  These 
commenters  generally  supported  giving 
States  considerable  authority  far 
implementation  of  the  monitoring 
requirements  and  for  determining 
appropriate  action  whan  contamination 
la  round. 

A  few  of  the  comments  received, 
which  favored  the  monitoring 
requirements  option,  proposed  an 
action-oriented  approach  in  the  form  of 
contamination  levels  and  action 
categories.  They  felt  that  guidance  for 
five  of  the  VOCs  should  be  established 
as  follows: 
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The  third  option  which  would  require 
establishing  national  xrgulations  for 
monitoring  and  MCLs.  waa  favored  by 
82  commenten.  Numerous  commenten 
stated  that  MCLs  and  monitoring 
requirements  should  be  set  for  the 
VOCs.  A  number  of  these  commenters 
qualified  their  statements  by  saying 
MCLs  should  be  set  if  it  Is  shown  that 
the  occurrence  of  VOCa  is  widespread 
and  the  health  effects  data  show  that 
VOCa  are  a  health  risk.  However,  most 
commenters  felt  that  sufficient  data 
were  available  showing  VOCs  to  be  ■ 
widespread  problem,  that  date  did  drw 
a  potential  health  hazard,  and  that  > 
MCLs  were  needed. 

The  following  related  statements  were 
made: 

•  Problems  with  organic  chemicals 
have  been  shown  in  several  States  and 
without  enforceable  standards:  tha 
problems  wifi  continue  to  spread:  dm 
justification  for  cleaning  contaminated 
aquifers  wffl  be  challenged  on  a  case* 
by-case  basis. 

•  Consistent,  nation-wide  standards 
are  needed  for  VOCa  (numerous 
commenters  explicitly  stated  that 
“uniform,  mandatory  and  enforceable 
standards”  are  needed)  to  provide 
adequate  public  health  protection  in 
each  State.  Latitude  for  stricter  rules  by 
die  States  was  suggested  by  one 
commenter. 

•  While  Health  Advisories  were 
noted  to  have  been  very  useful  in 
addressing  incidences  of  VOC 
contamination,  several  public  water 
systems  commented  that  dm  States  have 
adopted  widely  varying  approaches  to 
dealing  with  VOCs  in  drinking  water. 
Some  States  have  adopted  the  Health 
Advisories  as  enforceable  standards 
and  consequently  public  water  systems 
have  been  forced  to  make  permanent 
and  costly  decisions  on  tbe  basis  of 
health  guidance. 

•  Alternative  involving  determination 
of  the  acceptable  levels  of  contaminants 
by  individual  States,  based  on  EPA 
advisory  options,  will  not  be  effective. 
Their  reasoning  is  that  EPA  advisory 
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opinions  oa  health  effects  will  be 
misinterpreted  end  misused  ae 
demonstrated  by  many  States  that  have 
used  the  Health  Advisories  as  rigid 
criteria  by  which  suitability  of  a  water 
supply  is  measured.  The  tad  that  Health 
Advisories  are  developed  without 
consideration  for  possible  carcinogenic 
properties  of  a  compound  and  with 
disregard  for  economic  and 
technological  feasibility  of  achieving 
them  it  forgotten.  We  an  better  off  with 
MCLs  established  in  the  process 
involving  public  participation  and 
intended  to  be  the  rigid  standards  by 
which  quality  of  drinking  water  is 
measured.  _ 

•  If  left  to  the  States,  drinking  water 
guidelines  wili  differ  from  each  other. 
"This  will  lead  to  confusion  and  poor 
public  image  for  State  agencies  which 
recommend  guidelines  less  stringent 
than  ethers.  In  addition,  leaving  the 
regulatory  activity  to  States  wiil  require 
mam  human  resources  in  the  area  of 
toxicological  evaluation  and  standard 
setting.  Many  States  do  not  have  these 
resources.  Thirdly,  enfeenemimt  will  be 
very  difficult,  if  not  impossible,  if 
neighboring  States  frees  different 
drinking  wafer  standards.  - 
Contamination  has  no  boundaries.” 

One  cammenteT  auramariied  their 
argument  for  MCLs  in  the  following 
manner:  .“Cantaminatiop  of  water 
supplies  inlheUiksrith  VOCsls  ...  .  . 
indicative  of  a  national  bend.  Setting  „ 

logml^jr  ytflnrfaiirjf  . , 

will  be  important  iarevnrsiag  that  bend: 
It  will  asub&sh  a  ceiling  an  bow  much  . 
contamination  of  drinking  water  is 
acceptable  and -will  trigger  remedial 
action  In  situations  where  the  coiling  is 
almost  reached  or  exceeded.**  , 

A  number  of  comments  were  received 
that  addressed  monitoring  requirements 
and  treatment  cotta;  however,  these 
comments  will  he  addressed  when  the 
proposed  mis  far  (he  establishment  tor 
Mdx  is  published.”  *r 
3.  How  should  the  potential  health 
risks  at  exposure  to  VOCs  be  assessed? 
What  levfd  should  be  set  for  RMCLs 
such  that  "no  known  or  anticipated 
adverse  effects"  wffl  result? 

ta  assessing  the  potential  health  risks 
of  exposure  to  VOCs,  numerous 
questions  arise  such  re 
(1)  Whether  or  not  a  compound  can  be 
classified  a*  "genotoxkT  or  "non-  -  - 

- - .a—  mm  •  r.;.; 

gvnvTirac .  T 

(21  Should  different  risk  too  dels  or 
approaches  be  osod  for  uardnogens  ftrt 

are  not  genotoxic? 

(3?  WooM  the  risk  of  exposure  to  two 
or  more  VOCs  be  considered  additive, 
antagonistic,  synergistic? 

(41  Which  subgroup  of  the  general 
population  should  be  addressed? 


(S)  How  should  exposure  to  VOCs 
from  other  routes  (La*  air  or  food)  be 
addressed? 

Consideration  of  the  potential  health 
effects  of  a  chemical  encompasses  the 
evaluation  ot  available  data  and  the 
potential  for  human  health  effects  from 
exposure  via  drinking  water.  A  number 
of  comments  addressed  the 
aforementioned  issues. 

First  the  issue  as  to  what  criteria 
could  bo  toed  to  classify  a  compound  as 
“genotoxic”  or  “non -genotoxic”  was 
addressed  by  seven  comments.  Four  of 
the  commentem  suggested  that  the 
criteria  to  classify  a  compound  as 
“genotoxic”  include: 

1.  a  reliable,  positive  demonstration  of 
genotoxicity  in  appropriate  prokaryotic 
and  eukaryotic  systems  m  vitro :  • 

2.  positive  remits'  in  studies  on 
binding  to  DNA:  and 

3.  evidence  of  biochemical  or  biologic 
consequences  of  DNA  damage. 

One  coaunenter  submitted  data  and 
information  on  recant  developments  to 
the  understanding  of  the  various 
mechanisms  by  which  a  careinogmic 
response  can  be  produced  to  laboratory 
animals.  These  cotoments  can  be 
summarized  as  follows: 

Based  oa  the  extent  of  a  chamicaTs 
interaction  with  DNA  It  appears  that 
chemicals  that  bass  a  greater  propanity  to 
directly  interact  with  DNA  are  appropriately 
rte wifirrt it  jrr*Ttrrr**>  Hm d> tt*!  *. 
am  tm  lanwrawy  la  aroo  cqy  ww 
DNA  but  laud  teb—to  vtan  oiav  stllhes 
injury  or  otfamseoaodaryevaotaaiu 
niaetofM  n  nfwi  ynntmir  or  ijjiani^io  - 
rsrrinopms. The ctidaugnnlf  riakferda  , 
posed  by  such  epigenetic  caictaagani 
appears  to  bo  substantially  Ism  than  that 
posed  by  purely  genetic  cardnogaua.  •--* 
Whereas,  there  has  beau  relatively  Ism 
disagreement  over  appropriate  measures  ter 
the  control  of  those  taatariels  catagortaad  as 
human  carcinogens,  there  has  fa— a 
considerable  diaagmamaM  among  scientists 
regarding  appropriate  — sataa  for  the 
control  of  the  aumbexs  outsriaU-oetagorisad 
as  animal  oaidnogesa  on  rite  baris  of  (gets  hi 
rats,  mica  or  hamsters.  *. 

The  above  oommatrtets  stated  that 
different  risk  models  should  be  uwd  to 
account  for  the  differentiation  of 
carcinogens  recognising  different 
mechanisms.  All  of  these  comments 
reject  the  CAG  risk  model  because  it  is 
too  conservative  end  that  both  the  upper 
■ad  lower  bound  risks  sanst  be  taken  - 
into  account  In  other  words,  EPA’s 
cancer  risk  estimation  process 
overstates  the  potential  risk  psesd  by  - 
these  chemicals  in  a  manner  which  May 
mislead  the  public.  Furthermore,  they 
believe  that  EPA  has  accepted  animal 
data  at  face  value  without  any  critical 
review.  They  recommended  that  the 
health  criteria  documents  be  subject  to 


independent  peer  review  before  further 
government  and  industry  resources  ere 
spent  on  discussing  approaches  to 
regulate  chemicals  which  may  be  non* 
hazardous  or  pots  an  insignificant  risk. 

Three  comments  were  received  that 
recommended  EPA  should  continue  to 
use  the  CAG  model  for  both  genotoxic 
and  nongenotoxic  carcinogens.  Even 
though  knowledge  of  the  carcinogenic 
mechanism  should  ba  s  major  factor  in 
selecting  the  most  appropriate  risk 
model  ttiis  information  it  generally  net 
available  for  environmental 
carcinogens.  One  oommenter  stated  that 
a  distinction  between  caracinogenle 
mechanisms  is  arbitrary  because  there 
ia  a  lack  of  experimental  data 
establishing  a  threshold  for  non- 
mutagenic  carcinogens  or  showing  that 
the  dose-response  curve  is  different  in 
the  lower  range  from  that  for  substances 
that  cause  gene  mutations.  In  addition, 
thresholds  observed  in  experiments  with 
an  Inbred  animal  populations  cannot  be 
estrapolated  with  any  degree  of 
certainty  to  a  diverse  human  population; 
therefore,  no  distinction  between 
carcinogenic  mechanisms  should  be 
made  at  this  time. 

One  comm  enter  added  that  the  multi¬ 
stage  model  as  modified  by  the 
Carcinogen  Assessment  Group  (CAG) 
should  be  used  in  establishing  MCLs  for 
ranffimym  regardless  of  mechanisms 
of  action.  Mathematical  models  at  best 
provide,  crude  estimates  of  die  risks 
resulting  from  exposure  toe  carcinogen. 

Tha  third  issue  as  to  how  the  risk  of 
exposure  to  two  or  more  VOCs  should 
be  considered  was  addressed  by  five 
comments.  Four  commentera  felt  that 
two  or  more  chemicals  found  to  be  toxic 
to  the  same  organ  system  should  be 
countered  to  be  additive  in  their 
cumulative  effect  on  the  body.  Added 
margins  of  safely  should  then  be 
included  to  the  health  basis  of  each 
MCL  Tha  magnilmie  of  the  safely  factor 
should  reflect,  when  possible,  currant 
understand^  of  synergistic  interaction 
between  chemicals  and  should  be 
considered  at  least  additive  to 
ptaptetiun  to  the  absolute  and  relative 
levels  of  exposure,  tat  addition,  no 
evidence  has  been  put  forth  that 
sugpsts  that  these  interactions  could 
never  be  e  problem.  One  recommended 
approach  was  to  set  aailMCL  and  MCL 
for  “total  VOCa". 

One  comment er  behaved  diet  the  risk 
of  exposure  to  two  or  more  VOCs  is  not 
additive.  The  reasoning  was  based  on 
two  studies  in  which  two  chlorinated 
solvents  were  administered 
simultaneously  for  3  to  6  months,  in 
which  no  synergism  was  indicated  nnd. 
in  fact,  the  effects  were  less  than 
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additive.  Thus,  the  commenter  felt  that 
an  increase  in  the  margin  of  safety  is  not 
required. 

The  issue  of  which  subgroup  of  the 
general  population  should  be  protected 
received  six  comments.  Three 
commenters  felt  that  the  10  kg  child 
should  be  used  because  adequate 
protection  should  be  provided  to  all 
segments  of  the  general  population.  Two 
commenters  felt  that  the  70  kg  adult 
should  be  the  basis  for  potential  MCLs 
because  life-time  exposure  should  be 
used  in  the  calculation.  A 10  kg  child  is 
not  exposed  over  a  70-year  lifetime.  One 
commenter  recommended  that  if  MCLs 
are  warranted,  the  level  should  be  set  to 
protect  all  signficant  populations  groups 
(i.e-  children,  pregnant  women,  aged 
adults,  etc.).  Also,  short  term  exposure 
risk  calculations  should  be  based  on  a 
10  kg  child,  long  term  exposures  based 
on  a  70  kg  adult  and  the  worst  case 
would  be  controlling. 

Lastly,  the  issue  as  to  how  exposure 
to  VOCs  from  other  routes  should  be 
addressed  in  the  development  of  RMCLs 
received  eight  comments.  Five 
commenters  felt  that  relative  source 
contribution  should  not  be  a  major 
factor  in  determining  the  acceptable 


risk.  One  commenter  suggested  that  EPA 
state  the  likely  other  sources  of  VOC 
exposure  and  average  levels.  Another 
commenter  put  it  this  way,  ‘The 
contribution  of  drinking  water  to  the 
total  exposure  to  a  contaminant  should 
be  considered  in  light  of  the  risk  to 
public  health  and  not  in  terms  of  its 
relative  significance  to  other  sources  of 
exposure". 

Three  comments  recommended  that 
the  total  allowable  body  burden  from  all 
media  (air.  food  and  water)  should  be 
taken  into  account  based  on  health 
effects  data. 

Twenty-six  comments  were  received 
on  what  level  should  be  set  for  RMCLs 
such  that  “no  known  or  anticipated 
adverse  effects”  will  result.  Twenty-two 
commenters  recommended  that  the 
RMCLs  for  carcinogens  be  set  at  zero. 
Their  reasoning  was  based  on  the 
premise  that  an  RMCL  is  a  health  goal, 
which  is  not  intended  to  reflect  cost  and 
feasibility  of  treatment  and  that 
scientific  evidence  to  date  cannot  be 
used  to  establish  a  no  adverse  health 
effect  threshold  for  carcinogens. 

Four  commenters  recommended  that 
the  RMCLs  for  carcinogens  be  set  at  a 
finite  risk  level  and  not  zero.  Their 


reasoning  was  that  every  water  supply 
contains  at  least  some  of  the  chemicals 
listed  in  the  ANPRM.  A  finite  risk  level 
is  the  only  realistic  basis.  Furthermore, 
it  is  impossible  to  establish  with  any 
degree  of  certainty  that  the 
concentration  of  a  contaminant  in  water 
is  zero,  due  to  limited  analytical 
capability.  One  commenter  stated  that 
'The  question  of  the  level  of  the  RMCL 
for  carcinogens  is  the  most  fundamental 
in  the  ANPRM.  RMCLs  are  confusing 
and  an  RMCL  set  at  zero  is  not  useful 
because  it  could  not  be  measured." 
Instead  a  regulatory  target  level  (RTL). 
set  as  a  negligible  risk  level  should  be 
established.  The  level  should  be  10'*, 
based  upon  the  National  Academy  of 
Sciences  projections,  not  CAG’s.” 

Another  commenter  felt  that  “RMCLs 
for  compounds  shown  to  increase 
tumors  in  test  animals  through  non- 
genetic  mechanisms,  should  be  set  at  a 
finite  number  based  on  the  toxicity  of 
the  contaminant  (Le.,  incorporating  the 
threshold  concept)". 
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DEPARTMENT  OF  NATURAL  RESOURCES 


WATER  RESOURCES  COMMISSION 
GENERAL  RULES 


(3y  authority  conferred  on  the  water  resources  commission  by  sections  * 
and  5  of  Act  No.  245  of  the  Public  Acts  of  1929,  as  amended,  being 
$$323.2  and  323.5  of  the  Michigan  Compiled  Laws) 

PART  4.  WATER  QUALITY  STANDARDS 
R.  323.1041.  Purpose 

Rule  1041.  It  is  Che  purpose  of  the  water  quality  standards  as 
prescribed  by  these  rules  to  establish  water  quality  requirements 
applicable  to  Che  Great  Lakes,  their  connecting  waterways  and  all  other 
surface  waters  of  Che  state,  which  shall  protect  the  public  health  and 
welfare,  enhance  and  maintain  the  quality  of  water,  serve  the  purposes  of 
United  States  Public  Law  92-500  and  the  commission  act;  and  which  shall 
protect  the  quality  of  waters  for  recreational  purposes,  public  and 
industrial  water  supplies,  agriculture  uses,  navigation  and  propagation 
of  fish,  other  aquatic  life  and  wildlife. 

History:  1979  AC,  p.  1630,  eff.  Dec.  13,  1973. 

R  323.1043  Definitions;  A  to  N. 

Rule  43.  As  used  in  this  part: 

(a)  "Agricultural  water  use"  means  a  use  of  water  for  agricultural 
purposes,  including  livestock  watering,  irrigation,  and  crop  spraying. 

(b)  "Anadromous  salmonids”  means  those  trout  and  salmon  which  ascend 
streams  to  spawn. 

(c)  "Beat  practicable  waste  treatment  technology  for  control  of  total 
phosphorus”  means  chemical-physical  or  chemical-physical-biological 
treatment  processes,  including  treatment  with  aluminum  salts,  iron  salts, 
or  lime  in  conjunction  with  appropriate  coagulant  chemicals,  settling  or 
filtration  or  both,  with  operation  and  management  of  the  treatment 
facilities  and  the  process  to  achieve  optimum  phosphorus  removal  rates, 
or  equivalent  treatment. 

(d)  "Carcinogen"  means  a  substance  which  causes  an  increased  inci¬ 
dence  of  benign  or  malignant  neoplasms  or  a  substantial  decrease  in  the 
latency  period  between  exposure  and  onset  of  neoplasms  through  oral  or 
dermal  exposure  or  through  inhalation  exposure  when  the  cancer  occurs  at 
non-resplratory  sites,  in  at  least  1  mammalian  species,  or  man  through 
epidemiological  or  clinical  studies,  unless  Che  commission,  on  the  basis 
of  credible  scientific  evidence,  determines  that  there  is  significant 
uncertainty  regarding  the  credibility,  validity,  or  significance  of  such 
study  or  studies,  in  which  case  it  shall  refer  Che  question  of  carcin¬ 
ogenicity  to  experts  on  carcinogenesis  and  shall  consider  Che  recom¬ 
mendations  of  those  experts  in  making  its  final  determination. 
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R  323.1044  Definitions;  P  to  W. 

Rule  44.  As  used  in  this  part: 

(a)  "Palatability"  means  the  state  of  being  agreeable  or  acceptable 
to  the  senses  of  sight,  taste,  or  smell. 

(b)  "Plant  nutrients"  means  those  chemicals,  including  nitrogen  and 
phosphorus,  necessary  for  the  growth  and  reproduction  of  aquatic  rooted, 
attached,  and  floating  plants,  fungi,  or  bacteria. 

(c)  "Point  source"  means  a  discernible,  confined,  and  discrete 
conveyance  from  which  wastewater  is  or  may  be  discharged  to  the  waters  of 
the  state,  including  any  of  the  following: 

(i)  A  pipe. 

(ii)  A  ditch. 

(ill)  A  channel. 

(iv)  A  tunnel. 

(v)  A  conduit. 

(vi)  A  well. 

(vll)  A  discrete  fissure. 

(vlii)  A  container. 

(ix)  A  concentrated  animal  feeding  operation. 

(x)  A  vessel  or  ocher  floating  craft. 

(d)  "Public  water  supply"  means  a  surface  raw  water  source  which, 
after  conventional  treatment,  will  provide  safe,  clear,  potable,  and 
aesthetically  pleasing  water  for  uses  which  shall  include  human  con¬ 
sumption,  food  processing,  and  cooking  and  as  a  liquid  ingredient  in 
foods  and  beverages. 

(e)  "Raw  water"  means  Che  waters  of  the  state  before  any  treatment. 

(f)  "Receiving  waters"  means  the  waters  of  the  state  into  which  an 
effluent  is  or  may  be  discharged. 

(g)  "Sanitary  sewage"  means  created  or  untreated  wastewaters  which 
contain  human  metabolic  and  domestic  wastes. 

(h)  "Standard"  means  a  definite  numerical  value  or  narrative  state¬ 
ment  promulgated  by  the  commission  to  enhance  or  maintain  water  quality 
to  provide  for,  and  fully  protect,  a  designated  use  of  the  waters  of  the 
state. 

(1)  "Suspended  solids"  means  the  amount  of  materials  suspended  in 
water,  commonly  expressed  as  a  concentration  in  terms  of  milligrams  per 
liter. 

(j)  "Total  body  contact  recreation”  means  an  activity  where  the  human 
body  may  come  into  direct  contact  with  water  to  Che  point  of  complete 
submergence,  including  activities  such  as  swimming,  water  skiing,  and 
skin  diving. 

(k)  Toxic  substance”  means  a  substance,  except  heat,  when  present  in 
sufficient  concentrations  or  quantities  which  are  or  may  become  harmful 
to  plant  life,  animal  life,  or  designated  uses.- 

(l)  "Varmwater  fish"  means  those  fish  species  whose  populations 
thrive  in  relatively  warm  water,  including  the  following: 

(1)  Bass. 

(ii)  Pika. 

(Hi)  Walleye. 
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R  323. 1055.  Taste  and  odor  producing  substances. 

Rule  1055.  The  waters  of  the  state  shall  contain  no  unnatural  sub¬ 
stances  in  concentrations  which  are  or  may  become  injurious  to  their  use 
for  public,  industrial  or  agricultural  water  supply,  or  in  concentrations 
which  lower  the  palatablllty  of  fish  as  measured  by  test  procedures 
acceptable  to  the  commission. 

History:  1979  AC,  p.  1632,  eff.  Dec.  13,  1973. 

S  323.10S7.  Toxic  substances. 

Rule  57.  (1)  Toxic  substances  shall  not  be  present  in  the  waters  of 

the  state  at  levels  which  are  or  may  become  injurious  to  the  public 
health,  safety,  or  welfare;  plant  and  animal  life;  or  the  designated  uses 
of  those  waters.  Allowable  levels  of  toxic  substances  shall  be  deter¬ 
mined  by  the  commission  using  appropriate  scientific  data. 

(2)  All  of  the  following  provisions  apply  for  purposes  of  developing 
allowable  levels  of  toxic  substances  in  the  surface  waters  of  the  state 
applicable  to  point  source  discharge  permits  issued  pursuant  to  Act 
No.  245  of  the  Public  Acts  of  1929,  as  amended,  being  $323.1  et  seq.  of 
the  Michigan  Compiled  Laws: 

(a)  Water  quality-based  effluent  limits  developed  pursuant  to  this 
subrule  shall  be  used  only  when  they  are  more  restrictive  than  technology- 
based  limitations  required  pursuant  to  R  323.2137  and  R  323.2140. 

(b)  The  toxic  substances  to  which  this  subrule  shall  apply  are  those 
on  the  1984  Michigan  critical  materials  register  established  pursuant  to 
Act  No.  245  o Z  the  Public  Acts  of  1929,  as  amended,  being  $323.1  et.  seq. 
of  the  Michigan  Compiled  Laws;  the  priority  pollutants  and  hazardous 
chemicals  in  40  C.F.R.  $122.21,  appendix  D  (1983);  and  any  other  toxic 
substances  as  the  commission  may  determine  are  of  concern  at  a  specific 
site. 

(c)  Allowable  levels  of  toxic  substances  in  the  surface  water  after  a 
discharge  is  mixed  with  the  receiving  scream  volume  specified  in 

R  323.1082  shall  be  determined  by  applying  an  adequate  margin  of  safety 
to  the  MATC,  NOAEL,  or  other  appropriate  effect  end  points,  based  on 
knowledge  of  the  behavior  of  the  toxic  substance,  characteristics  of  the 
receiving  water,  and  the  organisms  to  be  protected. 

(d)  In  addition  Co  restrictions  pursuant  to  subdivision  (c)  of  this 
subrule,  a  discharge  of  carcinogens,  not  determined  to  cause  cancer  by  a 
threshold  mechanism,  shall  not  create  a  level  of  risk  to  Che  public 
health  greater  than  l  in  100,000  in  the  surface  water  after  mixing  with 
Che  allowable  receiving  scream  volume  specified  in  R  323.1082.  The 
commission  may  require  a  greater  degree  of  protection  pursuant  to 

R  323.1098  where  achievable  through  utilization  of  control  measures 
already  in  place  or  where  otherwise  determined  necessary. 

(e)  Guidelines  shall  be  adopted  pursuant  to  Act  No.  306  of  the  Public 
Acts  of  1969,  as  amended,  being  $24,201  et  seq.  of  the  Michigan  Compiled 
Laws,  setting  forth  procedures  to  be  used  by  staff  in  Che  development  of 
recommendations  to  the  commission  on  allowable  levels  of  toxic  substances 
and  Che  minimum  data  necessary  to  derive  such  recommendations.  The 
commission  may  require  the  applicant  to  provide  the  minimum  data  when 
otherwise  not  available  for  derivation  of  allowable  levels  of  toxic 
substances. 
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Rule  1064.  A  minimum  of  6  milligrams  per  liter  of  dissolved  oxygen  in 
all  Great  Lakes  and  connecting  waterways  shall  be  maintained  and,  except 
for  inland  lakes  as  prescribed  in  rule  1065,  a  minimum  of  6  milligrams 
per  liter  of  dissolved  oxygen  shall  be  maintained  at  all  times  in  all 
inland  streams  designated  by  these  rules  to  be  protected  for  coldwater 
fish.  In  all  other  waters,  except  for  inland  lakes  as  prescribed  by  rule 
1065,  a  minimum  of  5  milligrams  per  liter  of  dissolved  oxygen  shall  be 
maintained  as  a  daily  average  and  no  single  value  shall  be  less  than  4 
milligrams  per  liter  in  waters  naturally  capable  of  supporting  warmwater 
fish. 

History:  1979  AC,  p.  1633,  eff.  Dec.  13,  1973. 

R  323.1065.  Dissolved  oxygen;  inland  lakes. 

Rule  1065.  (1)  The  following  standards  for  dissolved  oxygen  shall 
apply  to  inland  lakes  capable  of  supporting  coldwater  fish. 

(a)  In  warmwater  inland  lakes  with  little  water  exchange  which  are 
capable  of  sustaining  a  cold  stratum  of  well-oxygenated  water  throughout 
the  summer  above  a  hypollmnion  with  very  little  oxygen,  a  minimum  of  6 
milligrams  per  liter  of  dissolved  oxygen  shall  be  maintained  throughout 
the  epllimnion  and  the  upper  one-third  of  the  thermocline  during  the 
entire  summer  stagnation  period.  At  all  other  times,  the  dissolved 
oxygen  concentration  shall  be  maintained  at  natural  levels. 

(b)  In  inland  lakes  capable  of  sustaining  high  oxygen  values  through¬ 
out  the  hypollmnion  during  periods  of  stagnation,  dissolved  oxygen 
concentrations  greater  than  6  milligrams  per  liter  shall  be  maintained 
throughout  the  entire  lake, 

(c)  In  inland  lakes  which  serve  a  principal  anadromous  fish  migration 
routes,  dissolved  oxygen  concentrations  greater  than  5  milligrams  per 
liter  shall  be  maintained  throughout  the  epllimnion  and  the  upper 
one-third  of  the  thermocline  in  stratified  lakes  throughout  periods  of 
fish  migration.  In  unstratlfled  lakes,  dissolved  oxygen  concentrations 
greater  than  5  milligrams  per  liter  shall  be  maintained  throughout  the 
entire  lake  during  periods  of  fish  migration. 

(d)  In  shallow,  unstratlfled  coldwater  inland  lakes,  dissolved  oxygen 
concentrations  greater  than  6  milligrams  per  liter  shall  be  maintained 
throughout  the  entire  lake. 

(2)  The  following  standards  for  dissolved  oxygen  shall  apply  to 
inland  lakes  capable  of  supporting  warmwater  fish. 

(a)  In  warmwater  lakes  with  little  water  xchange,  dissolved  oxygen 
concentrations  greater  than  5  milligrams  per  liter  shall  be  maintained 
throughout  the  epllimnion  and  the  upper  one-third  of  the  thermocline 
diriag  the  entire  summer  stagnation  period.  Ac  all  ocher  times,  dis- 

s<  ived  oxygen  concentrations  shall  be  maintained  at  natural  levels. 

(b)  In  warmwater  lakes  with  a  high  rate  of  water  exchange,  dissolved 
oxygen  concentrations  greater  chan  5  milligrams  per  liter  shall  be 
maintained  throughout  the  epllimnion  and  Che  upper  one-third  of  the 
thermocline  during  the  summer  stagnation  period.  At  all  ocher  times, 
dissolved  oxygen  concentrations  greater  chan  5  milligrams  per  liter  shall 
be  maintained  except  in  areas  where  natural  oxygen  depressions  occur. 

History:  1979  AC,  p.  1634,  eff.  Dec.  13,  1973. 


198 


(e)  Lake  Huron  south  of  a  lint  dut  east  front  Tavaa  Point,  txcept 
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History 

:  1979  AC 

,  p.  1635 

,  eff. 

Dec. 

13, 

1973. 

R  323.1072. 

Temperature : 

inland 

lakes,  general  standards 

Rula  1072.  Inland  Lakes  shall  not  racalve  a  heat  load  which  would: 

(a)  Increase  the  temperature  of  the  tbermocline  or  hypolinmion  or 
decrease  the  volume  thereof. 

(b)  Increase  the  temperature  of  the  receiving  waters  at  the  edge  of 
the  mixing  zone  more  than  3  degrees  Fahrenheit  above  the  existing  natural 
water  temperature. 

(c)  Increase  the  temperature  of  the  receiving  waters  at  the  edge  of 
the  mixing  zone  to  temperatures  greater  chan  the  following  monthly 
maximum  temperatures: 

J  F  M  A  MJJASOKD 

45  45  50  60  70  75  80  85  80  70  60  50 

History:  1979  AC,  p.  1636,  eff.  Dec.  13,  1979. 

R  323.1073.  Temperature;  inland  lakes,  anadromous  salmonid  migrations. 

Rule  1073.  Warmwater  inland  lakes  which  serve  as  principal  migratory 
routes  for  anadromous  salmonids  shall  not  receive  a  heat  load  during 
periods  of  migration  at  such  locations  and  In  a  manner  which  may  ad¬ 
versely  affect  salmonid  migration  or  raise  the  receiving  water  tem¬ 
perature  at  the  edge  of  the  mixing  zone  more  than  3  degrees  Fahrenheit 
above  the  existing  natural  water  temperature. 

History:  1979  AC,  p.  1636,  eff.  Dec.  13,  1973. 
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periods  of  migration  at  such  locations  and  in  a  manner  which  may  ad¬ 
versely  affect  saimonid  migration  or  raise  the  receiving  water  tem¬ 
perature  at  the  edge  of  the  mixing  zone  more  chan  5  degrees  Fahreheic 
above  Che  existing  natural  water  temperature. 

History:  1979  AC.  p.  1636,  eff.  Dec.  13,  1973. 

R  323.1080.  Special  conditions 

Rule  1080.  To  be  consistent  with  the  agreement  between  the  United 
States  of  America  and  Canada  on  Great  Lakes  water  quality  effective 
April  15,  1972,  the  following  conditions  shall  apply  to  the  Michigan 
waters  of  Che  Great  Lakes  and  their  connecting  waterways: 

(a)  Values  of  pH  shall  not  be  outside  the  range  of  6.7  to  8.5. 

(b)  In  Lake  Erie,  the  level  of  total  dissolved  solids  shall  not  be 
greater  than  200  milligrams  per  liter. 

(c)  Filcrable  iron  shall  not  be  greater  than  0.3  milligrams  per 
liter. 

History:  1979  AC,  p.  1637,  eff.  Dec.  13,  1973. 

R  323.1082.  fixing  zones. 

Rule  82.  (1)  A  mixing  zone  to  achieve  a  mixture  of  a  point  source 

discharge  with  the  receiving  waters  shall  be  considered  a  region  in  which 
the  response  of  organisms  to  water  quality  characteristics  is  time- 
dependent.  Exposure  in  mixing  zones  shall  not  cause  an  Irreversible 
response  which  results  in  deleterious  effects  to  populations  of  aquatic 
life  or  wildlife.  As  a  minimum  restriction,  the  final  acute  value  for 
aquatic  life  shall  not  be  exceeded  in  the  mixing  zone  at  any  point 
inhabitable  by  these  organisms,  unless  it  can  be  demonstrated  to  Che 
commission  that  a  higher  level  is  acceptable.  The  mixing  zone  shall  not 
prevent  the  passage  of  fish  or  fish  food  organisms  in  a  manner  which 
would  result  in  adverse  impacts  on  their  Immediate  or  future  populations. 
Watercourses  or  portions  thereof  which,  without  1  or  more  point  source 
discharge,  would  have  no  flow  except  during  periods  of  surface  runoff  may 
be  considered  as  a  mixing  zone  for  a  poinc  source  discharge.  The  area  of 
mixing  zones  should  be  minimized.  To  this  end,  devices  for  rapid  mixing, 
dilution,  and  dispersion  are  encouraged  where  practicable. 

(2)  For  toxic  substances,  not  more  chan  25Z  of  the  receiving  water 
design  flow,  as  stated  in  R  323.1090,  shall  be  utilized  when  determining 
effluent  limitations  for  surface  water  discharges,  unless  it  can  be 
demonstrated  to  the  commission  that  Che  use  of  a  larger  volume  is  ac¬ 
ceptable.  The  commission  shall  not  base  a  decision  to  grant  more  chan 
25Z  of  Che  receiving  water  design  flow  for  purposes  of  developing  ef¬ 
fluent  limitations  for  discharges  of  toxic  substances  solely  on  the  use 
of  rapid  mixing,  dilution,  or  dispersion  devices.  However,  where  such  a 
device  is  or  may  be  employed,  Che  commission  may  authorize  the  use  of  a 
design  flow  greater  than  25Z  if  the  effluent  limitations  which  correspond 
to  such  a  design  flow  are  shown,  based  upon  a  site  specific  demon¬ 
stration,  to  be  consistent  with  Act  No.  245  of  Che  Public  Acts  of  1929, 
as  amended,  being  $323.1  et  seq.  of  Che  Michigan  Compiled  Laws,  and  other 
applicable  lav. 

(3)  For  substances  not  included  in  subrule  (2)  of  this  rule,  the 
design  flow,  as  stated  in  R  323.1090,  shall  be  utilized  when  determining 
effluent  limitations  for  surface  water  discharges,  if  the  provisions  in 
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R  323.1092.  Dredging. 

Rule  1092.  The  water  quality  standards  prescribed  by  these  rules 
shall  not  apply  to  dredging  or  construction  activities  within  water  areas 
where  such  activities  occur  or  during  the  periods  of  time  when  the  after 
effects  of  dredging  or  construction  activities  degrade  water  quality 
within  such  water  areas,  if  the  dredging  operations  or  construction  have 
been  authorized  by  the  United  States  army  corps  of  engineers  or  the 
department.  The  water  quality  standards  shall  apply,  however,  in  non- 
confined  water  areas  utilized  for  the  disposal  of  spoil  from  dredging 
operations,  except  within  Spoil  disposal  sices  specifically  defined  by' 
Che  United  States  army  corps  of  engineers  or  Che  department. 

History:  1979  AC,  p.  1638,  eff.  Dec.  13,  1973. 

R  323.1096.  Determinations  of  compliance. 

Rule  1096.  Analysis  of  the  waters  of  Che  state  to  determine  com¬ 
pliance  with  Che  water  quality  standards  prescribed  by  these  rules  shall 
be  made  according  to  procedures  outlined  in  the  current  edition  of 
"Standard  Methods  for  the  Examination  of  Water  and  Wastewater"  as  pub¬ 
lished  jointly  by  Che  American  Public  Health  Association,  the  American 
Water  Works  Association  and  the  Water  Pollution  Control  Federation,  or 
ocher  methods  prescribed  or  approved  by  Che  commission  and  the  United 
States  environmental  protection  agency. 

History:  1979  AC,  p.  1638,  eff.  Dec.  13,  1973. 

R  323.1097.  Chemical  applications. 

Rule  1097.  The  application  of  chemicals  for  water  resource  management 
projects  in  accordance  with  and  subject  to  state  statutory  provisions  is 
not  subject  to  the  standards  prescribed  by  these  rules,  but  all  projects 
shall  be  reviewed  and  approved  by  the  commission  prior  to  chemical 
applications. 

History:  1979  AC,  p.  1638,  eff.  Dec  13,  1973. 

R  323.1098.  Nondegradation  and  water  quality  improvement. 

Rule  1098.  (1)  Waters  of  the  state  in  which  the  existing  water 

quality  is  better  chan  the  water  quality  standards  prescribed  by  these 
rules  on  Che  date  when  Che  standards  become  effective,  shall  not  be 
lowered  in  quality  by  action  of  the  commission  unless  and  until  it  has 
been  affirmatively  demonstrated  to  the  commission  that  a  change  in 
quality  will  not  become  injurious  to  the  public  health,  safety  or 
welfare;  or  become  injurious  to  domestic,  commercial,  industrial, 
agricultural,  recreational  or  other  uses  which  are  being  made  of  the 
waters;  or  become  injurious  to  livestock,  wild  animals,  birds,  aquatic 
life  or  plants,  or  the  growth  or  propagation  thereof  be  prevented  or 
injuriously  affected;  or  whereby  the  value  of  fish  or  game  may  be 
destroyed  or  impaired,  and  chat  a  lowering  in  quality  will  not  be 
unreasonable  and  against  Che  public  interest  in  view  of  the  existing 
conditions  in  any  waters  of  the  state. 

(2)  Waters  of  Che  state  which  do  not  meet  the  water  quality  standards 
prescribed  by  these  rules  shall  be  improved  to  meet  those  standards. 
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Name 

(a)  Ada  Lake 


Water  Impounded 
Thornapple  River 


(b)  Belleville  Lake  Huron  River 


(e)  C.  S.  Mott  Lake  Flint  River 


County 

Kent 


Wayne 


Genesee 


Location 

From  head  of  Ada 
Dam,  T.  7  N.,  R.  10  W 
Sec.  34  upstream  to 
headwaters  of  Casc£^ 
Lake  (48th  Street) 


T.  3  S. ,  R.  8  E. , 
Sec.  19  downstream 
T.  3  S . ,  R.  8  E. , 
Sec.  24. 


T.  8  N.,  R.  7  E.,  V 
Sec.  11,  12,  15,  16, 


m 


i 


21. 

& 

(d) 

Caley  Pond 

Farmer  Creek 

Lapeer 

T.  6  N.,  R.  9  E., 

i 

Sec.  12  and  13. 

(e) 

Cascade  Lake 

Thomapple  River 

Kent 

Included  in  Ada 

& 

Lake  Area 

mi 

y w 

(f) 

Fallasberg  Dam 

Flat  River 

Kent 

T.  7  N. ,  R.  9  W., 

Sec.  24,  25,  26. 

vr 

(g) 

Ford  Lake 

Huron  River 

Washtenaw 

T.  3  S . ,  R.  7  E. , 

* 

Sec.  14,  15,  16, 

'■VI 

(h)  Geddas  Pond 

(i)  Grand  River 

( j )  Grand  River 


(k)  Holloway 
Reservoir 


Huron  River 


Grand  River 
(not  impounded) 


Grand  River 
(not  impounded) 


Flint  River 


(1)  Ionia  Recreation  Sessions  Creek 
Area 


Washtenaw  T.  2  S.,  R.  6  E. , 

Sec.  26,  35,  36.  ^ 

Ottawa  Eastmanville  Ojs 

T.  7  N.,  R.  14  W.Oft) 
Sec.  10,  downstream 
Co  160th  Avenue 

Kent  Plainfield  Road  ‘  ‘ 

bridge  downstream  cc 
lower  limits  of 
Comstock  Riversid^* 
Park,  T.  8  N., 

R.  11  W. ,  Sec.  31^ 

V- 

Genesee  T.  8  N.,  R.  8  E.,',-',‘ 

Sec.  1,  2,  11,  12,  : 
T.  8  S. ,  R.  9  E.  ,\V 
Sec.  7,  8,  17,  18 

Ionia  T.  6  N. ,  R.  7  W. , 

Sec.  3,  N.W.  i, 

Sec.  3.  A 
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(bb)  Sleepy  Hollow 
Reservoir 


(cc)  Springbrook 
Lake 

(dd)  Smallwood  Lake 


Maple  River 

Springbrook  Greek 

Tictabawassee  River 


Gladwin 


(ee)  Thompson  Lake 


Rogue  Creek 


(ff)  Thornapple  Lake  Thomapple  River 


(gg)  Thread  Lake 


(hh)  Webber  Oam 
Impoundment 


(ii)  Wiggins  Lake 

(jj)  Wildwood  Lake 
(kk)  Wixom  Lake 


Thread  Creek 


Grand  River 


Cedar  River 


Thread  Creek 


Barry 


Genesee 


Ionia 


Gladwin 


Oakland 


Tittabawassee  River  Gladwin 


Midland 


T.  3  N.,  R.  7  W. , 
Sec.  19,  20,  30. 

T.  3  N. ,  R.  8  W., 
Sec.  24,  25. 

T.  7  N.,  R.  7  E. , 
Sec.  19,  20. 

Goodwin  Road 
downstream  Co  dam, 

T.  7  N.,  R.  5  W., 
Sec.  33. 

T.  IS  N.,  R  2  W., 
Sec.  4,  T.  19  N., 

R.  2  W. ,  Sec.  27,.  34 

T.  5  N.,  R.  8  E. , 
Sec.  28. 

T.  17  N. ,  R.  1  W.  , 
Sec.  36.  T.  17  N. , 

R.  IE.,  Sec.  1 , 

2,  11,  12,  13,  14, 
23,  26,  27,  33,  34, 
35.  T.  18  N., 

R.  IE.,  Sec.  25,  36 
T.  16  N. ,  R.  1  E. , 
Sec.  2,  3,  4. 

T.  16  N. ,  R.  1  W.  , 
Sec.  1. 


Shamrock  Lake 

Tobacco  River 

Clare 

T.  17  N.,  R  4 
Sec.  26. 

w.. 

• 

Shiawassee 

Impoundment 

Shiawassee  River 

Shiawassee 

T.  6  N. ,  R.  3 
Sec.  11,  14. 

E., 

P 

Clinton  T.  6  N.,  R.  1  W. ,  : -Jft 

Sec.  3,  10,  Jason  Rd.  JS/-, 
downstream  to  dam. 

Shiawassee  T.  6  N. ,  IP.  2  E. ,  <$$0 

Sec.  10.  jfr-jSj 


T.  18  N. ,  R  1.  W., 
Sec.  1,  T.  18  N., 

R.  1  E. ,  Sec.  4,  9, 
13,  16,  T.  19  N., 

R.  1  W.,  Sec.  36. 


Livingston  T.3N..R.5E.,  5 

Sec.  30,  31.  T.  3  N. ,  > 

R.  4  E.,  Sec.  25,  36.  ^ 
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(1)  Sc.  Joseph  River  Calhoun 


(m)  SC.  Joseph  River  Hillsdale 


(n)  Sc.  Joseph  River  Hillsdale 


(o)  Hickory  Creek  Berrien 


(p)  Dowagiac  River  Cass 


(q)  Ease  Branch  Cass 

Dowagiac  Creek 

(r)  Chrisciann  Creek  Cass 


(s)  Porcage  River  SC.  Joseph 


ExisClng  ease  village  limlcs 
of  Burlingeon  Co  section 
line  beCveen  Sections  33 
and  34,  Takonsha  Township. 

Existing  ease  village  limics 
of  Tekonsha  to  section  line 
between  Sections  8  and  9, 
Litchfield  Township. 

Existing  east  city  limits 
of  Litchfield  to  Genesee 
Mill  dam. 

Mouth  at  St.  Joseph  River 
to  section  line  between 
Sections  15  and  22,  Lincoln 
Township . 

City  of  Niles  dam  to  section 
line  between  Sections  9  and 
16,  Pokagon  Township. 

Mill  pond  dam  to  LeGrange 
Lake. 

Michigan-Indiana  border 
to  Chris tiann  Lake. 

Existing  north  city  limics 
of  Three  Rivers  to  Portage 
Lake. 


(t)  Coldwacer  River  Branch 


Existing  east  city  limits  . 
of  Union  City  to  Craig  Lake. 


History;  1979  AC,  p.  1639,  eff.  Dec.  13,  1973. 


R.  323.1116  Availability  of  documents. 

Rule  116.  Documents  referenced  in  R  323.1057  and  R  323.1096  may  be 
obtained  at  current  costs  as  listed  as  follows: 

(a)  "EPA  Priority  Pollutants  and  Hazardous  Substances,"  40  C.F.R. 

§  122. 21,  appendix  D  (1983);  copies  may  be  obtained  from  the  Department  of 
Natural  Resources,  P.0.  Box  30028,  Lansing,  Michigan,  48909,  at  no  cost, 
or  from  the  Office  of  Water  Enforcement,  U.S.  Environmental  Protection 
Agency,  Washington,  D.C.  20460,  at  no  cost. 

(b)  "1984  Michigan  Critical  Materials  Register;”  copies  may  be 
obtained  from  the  Department  of  Natural  Resources,  P.0.  Box  30028, 
Lansing,  Michigan  48909,  at  no  cost. 

(c)  "Standard  Methods  for  the  Examination  of  Wacer  and  Wastewater," 
15th  edition,  1980;  copies  may  be  obtained  from  the  American  Public 
Health  Association,  1015  Eighteenth  Street,  N.W.,  Washington,  D.C.  20036, 
at  a  cost  of  $50.00,  or  from  the  Surface  Wacer  Quality  Division, 


Seme*  of  Michigan 


Department  of  Hatural  Resources 
Environmental  Proceccion  Bureau 

Guidelines  for  Rule  57(2) 

Rule  322.1057  of  eh*  Parc  4  Water  Quality  Standards  filed  with  the 
Secretary  of  Seme*,  January  2,  1985  establishes  standards  for 
toxic  subseances.  These  guidelines  see  forth  procedures,  pursuant  to 
Rule  57(2) ,  thac  Environmental  Protection  Bureau  staff  will  us*  in  the 
development  of  recoaeendaeions  to  the  Waeer  Resources  Commission  on 
allowable  levels  of  toxic  subseances  in  the  waters  of  the  seats  applicable 
to  point  source  discharge  permies.  The  most  recent  of  such  toxic  substance 
levels  developed  pursuanc  to  these  guidelines  shall  be  compiled  on  an 
annual  basis  and  be  available  for  distribueion  by  February  1  of  each 
year. 
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(1)  As  used  in  these  guidelines: 

(«)  "Acute  toxicity"  means  Che  ability  of  a  chemical  to  cause 

a  debilitating  or  injurious  change  in  an  organism  which  results 
from  a  single  or  short-term  exposure  to  the  chemical. 

(b)  "Bioconcentration"  is  Che  increase  in  concentration  of  the 
chemical  of  concern  and  its  metabolities  in  or  on  Che  target 
organisms  (or  specified  tissues  thereof)  relative  to  Che  con¬ 
centration  of  the  chemical  of  concern  in  the  ambient  water. 

(e)  "Carcinogen"  means  a  chemical  which  causes  an  increased  incidence 
of  benign  or  malignant  neoplasms,  or  a  substantial  decrease 
in  Che  latency  period  between  exposure  and  onset  of  neoplasms 
through  oral  or  dermal  exposure,  or  through  inhalation  exposure 
when  the  cancer  occurs  at  non-respiratory  sices  in  at  least 
one  mamalian  species,  or  man  through  epidemiological  and/or 
clinical  studies. 

(d)  "Chronic  toxicity"  means  the  ability  of  a  chemical  to  cause 

an  injurious  or  debilitating  effect  in  an  organism  which  results 
from  repeated  exposure  to  a  chemical  for  a  time  period  represent¬ 
ing  a  substantial  portion  of  the  natural  life  expectancy  of 
that  organism. 


(i)  "Life  Cycle  Safe  Concentration"  ia  the  highest  concentration 
of  a  chemical  to  which  an  organism  is  exposed  continuously 
for  a  life  time,  and  which  results  in  no  observable  adverse 
effects  to  this  organism  and  its  progency. 

(j)  "log  Row"  means  the  log  (base  10)  of  the  n-octanol/water  partition 
coefficient. 

(It)  "MATC"  is  the  maximum  acceptable  toxicant  concentration  obtained 
by  calculating  the  geometric  mean  of  the  lower  and  upper  chronic 
limits  from  a  chronic  test.  '  A  lower  chronic  limit  is  the 
highest  tested  concentration  which  did  not  cause  the  occurrence 
of  a  specified  adverse  effect.  An  upper  chronic  limit  is 
the  lowest  tested  concentration  which  did  cause  the  occurrence 
of  a  specified  adverse  effect  and  above  which  all  tested  concentra¬ 
tions  caused  such  an  occurrence. 

(l)  "1SOAEL"  means  the  highest  level  of  toxicant  which  results  in 
no  observable  adverse  effects  to  exposed  test  organisms. 

(m)  "n-octanol/water  partition  coefficient"  (Row)  means  the  ratio 

of  the  octanol  to  water  equilibrium  concentrations  of  a  compound. 

(n)  "Risk"  means  the  probability  that  a  chemical,  when  released 
to  Che  environment,  will  cause  an  adverse  effect  in  exposed 
humans,  ocher  living  organisms,  or  abiotic  environmental  compart- 


(2)  The  allowable  level  in  Che  surface  water  after  a  discharge  is  mixed 

with  the  receiving  stream  volume  specified  in  R  323.1082  shall 

not  exceed  any  of  Che  following: 

(a)  The  Aquatic  Chronic  Value  as  derived  in  (3). 

(b)  The. Terrestrial  Life  Cycle  Safe  Concentration  as  derived  in 

(4). 

(c)  The  Human  Life  Cycle  Safe  Concentration  as  derived  in  (S). 

(d)  The  concentration  providing  an  acceptable  degree  of  protection 
Co  public  health  for  cancer,  as  derived  in  (6),  when  sufficient 
data  are  available  in  the  scientific  literature  to  establish 
that  a  chemical  is  a  carcinogen. 

(e)  The  concentration  providing  an  acceptable  degree  of  protection 

to  public  health  for  hereditary  mutagenic  or  genotoxic  teratogenic 
effects,  as  derived  in  (7),  when  sufficient  data  are  available 
in  the  scientific  literature  Co  establish  that  a  chemical 
is  a  hereditary  mutagen  or  genotoxic  teratogen. 
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ere  noc  sic*  resident,  Che  requirement  may  be  waived  and 
appropriate  substitution  will  be  made. 


(i)  ££  Che  chronic  toxicity  of  Che  chemical  has  not  been 

adequately  shown  to  be  related  Co  a  water  quality  characteristic, 
an  ACV  is  calculated  using  the  following  procedures . 

If  the  toxicity  of  the  chemical  is  related  to  a  water 
quality  characteristic,  go  to  (a)(ii). 


(A)  For  each  species  for  which  et  least  one  chronic 
MAXC  is  available,  Che  Species  Mean  Chronic  Value 
(SMCV )  is  calculated  as  the  geometric  mean  of  the 
results  of  all  flov-chrough  tests  in  which  the  concentrations 
of  test  material  were  measured.  For  a  species  for 
which  no  such  result  is  available,  the  geometric 
mean  of  all  available  MAZC's  is  calculated,  i.e., 
results  of  flow-through  tests  in  which  the  concentrations 
were  not  measured  and  the  results  of  static  and 
renewal  tests  based  on  initial  total  concentrations 
of  test  material. 


(B)  The  SMCV' s  are  ordered  from  high  to  low 


(ii)  If  data  for  a  chemical  are  available  eo  show  that  chronic 
toxicity  to  two  or  more  species  is  similarly  related 
to  a  water  quality  characteristic,  an  Aquatic  Final  Chronic 
Equation  must,  be  calculated  using  the  following  procedures: 

*  4 

(A)  For  each  species  for  which  comparable  chronic  toxicity 

values  are  available  at  three  or  more  different  values 
of  the  water  quality  characteristic,  perform  a 
least  squares  regression  of  the  chronic  toxicity  values 
on  the  values  of  the  water  quality  characteristic. 
Because  the  best  documented  relationship  is  that 
between  hardness  and  toxicity  of  metals  in  fresh 
water  and  a  log-log  relationship  best  fits  the  available 
data,  natural  logarithms  of  both  toxicity  and  water 
quality  are  used  here.  For  relationships  based 
on  ocher  water  quality  characteristics,  such  as 
PH  or  temperature,  no  transformation  or  a  different 
transformation  may  fit  the  data  better,  and  appropriate 
changes  will  be  necessary  throughout  this  section. 

(B)  Each  chronic  slope  is  evaluated  as  to  whether  or 
not  it  is  meaningful,  talcing  into  account  Che  range 
and  number  of  Che  tested  values  of  Che  water  quality 
characteristic.  For  example,  a  slope  based  on  four 
data  points  may  be  of  limited  value  if  it  is  based 
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(G)  The  Aquatic  Chronic  Intercept  is  obtained  by  using 

the  procedure  described  in  (a)(i)(A-C),  except  "Intercept" 
is  inserted  for  "Value". 

(H)  The  Aquatic  Chronic  Equation  is  written  as 

t  (V  In  (water  quality  characteristic)  *  In  Z), 

where  V  ■  aean  chronic  slope  and  Z  “  Aquatic 
Chronic  Intercept. 

(b)  If  chronic  MAXC  data  for  a  chemical  is  not  available  for  at 
least  six  freshwater  species  meeting  the  requirements  in  (a) 
an  ACV  is  calculated  as  follows: 

(i)  The  Final  Acute  Value  (FAV)  is  divided  by  an  acute/chronic 
ratio  (or  geometric  mean  if  more  chan  one  is  available) 
for  at  least  one  North  American  freshwater  species.  The  FAV  is 
derived  in  the  following  manner  (listed  in  order  of  preference); 

(A)  The  FAV  is  derived  in  Che  same  manner  as  the  ACV 
described  in  (a)  by  substituting  FAV  for  ACV,  SMAV 
(Species  Mean  Acute  Value)  for  SMCV,  and  acute  for 
chronic,  and  LC50  or  EC50  for  MATC. 


(d)  On  the  basis  of  all  available  pertinent  laboratory  and  field 
information,  the  PAV  and  ACV  are  evaluated  as  to  whether  they 
are  consistent  with  sound  scientific  evidence  and  are  protective 
of  ecologically,  commercially,  or  recreatlonally  Important  resident 
species.  If  not,  staff  vill  evaluate  appropriate  modifications 
of  the  procedures,  including  site  specific  techniques  for 
deriving  acute  and  chronic  values  for  chemicals. 

Reference 

U.S.  Environmental  Protection  Agency.  1983.  Draft  Guidelines  for  Deriving 
National  Hater  Quality  Criteria  for  the  Protection  of  Aquatic  Life 
and  Its  Uses  (July  3,  1983).  U.S.  Environmental  Protection  Agency 
Development  Document,  Environmental  Research  Laboratory,  Duluth, 
Minnesota . 


*  weight  of  test  animal  (kg) 


■  volume  of  wacar  consumed  daily  by  Che  cesc  animal  (1) 


(c)  If  a  chronic  or  subacute  NOAEL  from  mammalian  or  avian  species 
exposed  co  coxicane  by  gavage  is  available, 


NOAEL  (mg/kg)  x^xFw 
TLSC  -  _  v 


Where:  Fw  “  fraction  of  days  dosed  per  week 


(d)  If  an  oral  rat  LD50  is  available. 


LD5Q  (mg/kg)  x  ~  x  M 
TLSC  ■  _  v 


Where:  M  ■  acute  to  chronic  application  factor  (M  ■  0.0001) 


(e)  TLSCs  are  best  derived  from  data  involving  oral  exposure. 
However,  if  available  oral  data  are  insufficient,  it  may  be 
useful  to  use  data  from  other  exposure  routes.  Use  of  such 
data  will  depend  on  the  specific  pharmacokinetic  and  toxicolo¬ 
gical  properties  of  each  chemical. 
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(5)  Th«  concentration  Co  protect  public  health  from  threshold  effect 
toxicants  is  Che  Huaan  Life  Cycle  Safe  Concentration  (HLSC).  The 
HLSC  shall  be  derived  in  Che  following  manner.  The  minimum  coxicicy 
data  requirement  for  derivation  of  an  HLSC  shall  consist  of  an 
acute  oral  LD50  for  rats. 


■in 


(a)  The  HLSC  shall  be  derived  from  appropriate  toxicological  data 
using  Che  following  formula: 

hlsc  .  SSLiasZiilL 

WC  ♦  (F  X  BCF) 

Where:  MgT  *  maximum  milligrams  of  toxicant  per  day 

causing  no  adverse  effects  to  humans  when 
ingested  daily  for  lifetime. 

WC  *  volume  of  water  consumed  daily  in  liters  (2  liters  (1) 
for  surface  water  protected  for  drinking  water  supply; 
0.01  liters  (1)  for  surface  water  protected  for  total 
and  partial  body  contact) 

F  ■  daily  consumption  of  fish  by  humans  (F  -  0.0065  kg) 

BCF  *  bioconcentration  factor  as  determined  in  (S). 


(i)  The  MgT  shall  be  derived  by  one  of  the  following  methods  depending.- 


„v 


on  the  type  and  quality  of  the  toxicity  data  base. 
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NOAEL  (mg/ 1 )  x  x  W. 

MgT  »  "a 

B 

Where:  Vv  ■  volume  of  water  consumed  daily  by  test  animal  (1) 
W^  ■  weight  of  test  animal  (kg) 

W,  ■  weight  of  human  (W  “  70  kg) 

Cl  u 

B  ■  uncertainty  factor  (B  ■  100-1,000  depending 
on  quality  of  study) 

(E)  If  a  chronic  or  subacute  NOAEL  from  mammalian  test 
species  exposed  to  toxicant  contaminated  food  is 
available, 

MgT  -  <W?  *  C  *  Wh 

B 

Where:  C  •  daily  food  consumption  expressed  as  a  fraction 
of  the  animal's  body  weight 

(7)  If  a  chronic  or  subacute  NOAEL  from  mammalian  test 

e 

species  exposed  to  toxicant  by  gavage  is  available, 


NOAEL  (mg/kg)  x  ?v  x  Wh 
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(6)  The  concentration  providing  an  accepcabla  degree  of  protection 
to  public  health  for  cancer  shall  be  derived  in  (a),  except  for 
carcinogens  that  are  assumed  to  cause  cancer  by  a  non-threshold 
mechanism.  For  these  chemicals  a  greater  degree  of  protection 
than  that  derived  in  (a)  may  be  developed  pursuant  to  R  323.1098 
where  achievable  through  utilization  of  control  measures  already 
in  place. 

(a)  A  water  concentration  of  the  carcinogen  shall  be  derived  from 
human  epidemiological  data  or  from  appropriate  animal  research 
data  using  the  following  formula. 


D  x  W, 


WC  ♦  (?  x  BCF) 


.Where:  C  *  concentration  of  the  carcinogen . (mg/ 1) 

D  -  dose  derived  in  (i)  (ii)  or  (iii)  (mg/kg/day) 

•  weight  of  an  average  human  (W^  •  70  kg) 

HC  ■  daily  water  consumption  0.01  1  for  surface  water 
protected  for  total  or  partial  body  contact; 

2.0  1  for  surface  waters  protected  for  drinking 
water  supply) 

F  ■  daily  fish  consumption  (F  ■  0.0065  kg) 

BCF  ■  bioconcentration  factor  as  determined  in  (8) 
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(i)  The  dose  (D)  may  be  derived  from  appropriate  human  epidemiologies 
data  on  a  case-by-case  basis  with  staff  seeking  the  advice 
of  an  expert  comittee  established  in  (b)  as  needed.  ^ 
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Chan  on*  type  of  tumor  is  available,  Chan  Che  response 
for  Che  Cumor  cype  predicting  che  highest  estimate 
of  q^*  is  generally  used  for  che  risk  assessment. 

If  two  or  more  studies  of  equal  quality  are  available, 
but  vary  in  any  of  che  following:  species,  strain, 
sex  or  Cumor  type,  then  che  data  set  giving  the 
highest  estimate  of  q^*  is  generally  used  for  che 
risk  assessment.  If  two  or  more  studies  exist  which 
are  identical  regarding  species,  strain,  sex,  Cumor 
type,  and  are  of  equal  quality,  then  the  geometric 
mean  of  the  q^*  values  from  these  data  sets  is  used. 

(3)  The  dose  corresponding  to  an  estimated  one  additional 
cancer  in  100,000  exposed  test  organisms  is  determined 
by  dividing  10  ^  by  the  value  for  q1*. 

(C)  A  species  sensitivity  factor  is  used  to  account 
for  differences  between  test  species  and  man.  It 
is  assumed  chat  mg/surface  area/day  is  an  equivalent 
dose  between  species.  The  value  may  be  calculated 
by  dividing  the  average  weight  of  a  human  (70  kg) 
by  the  weight  of  che  test  species  and  Caking  che 
cub*  root  of  this  value;  che  slop*  q^*  is  multiplied 
by  this  factor.  However,  if  adequate  pharmacokinetic 
and  metabolism  studies  are  available,  this  data 
may  be  factored  into  che  adjustment  for  species 


(3)  The  safety  factor  shall  be  determined  by  staff  based 
on  an  evaluation  of  appropriate  toxicological  and 
pharmacological  considerations  including,  mechanism 
of  carcinogenesis ,  number  and  type  of  tumors  induced, 
the  spontaneous  incidence  of  tumors,  the  number 
of  animal  species  tested  and  affected,  metabolic 
considerations ,  epidemiologic  observation  on  exposed 
humans,  extent  of  the  data  supporting  a  nongenetic 
mechanism,  and  other  pertinent  information. 


(C)  A  species  sensitivity  factor  may  be  used  to  account 
for  differences  between  test  species  and  man. 


(b)  A  committee  of  scientists  expert  in  the  field  of  carcinogenesis 
_ shall  be  established  by  the  director,  as  needed. 


(i}  A  cosssittee  may  be  convened  when  the  director  determines 
that  staff  vill  benefit  from  advice  and  recommendations 
on  a  highly  technical  scientific  issue  which  staff  requires 
additional  technical  expertise  to  resolve.  Such  issues 
include,  but  are  not  limited  to:  specific  mechanisms 
of  carcinogenicity  (i.e.  epigenetic/genetic  or  promotor/ 
initiator),  species  sensitivity,  and  determination  of 
carcinogenicity  for  chemicals  with  data  not  fitting  the 
criteria  to  determine  carcinogenicity  established  in 
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(iv)  The  department  shall  provide  itaff  Co  Che  committee. 


(v)  The  committee  shall  provide  a  vriccen  reporc  scaring 
Chair  recommendations  and  supporting  documentation  and 
rationale. 

(e)  On  che  basis  of  available  information,  Che  concentration  provid¬ 
ing  an  acceptable  degree  of  protection  co  public  health  for 
cancer  is  evaluated  as  Co  whether  it  is  consistent  with  sound 
scientific  judgement.  If  not,  staff  will  evaluate  appropriate 
modifications  of  these  procedures. 

References 

Crump,  Kenny  3.  and  Warren  W.  Watson.  1979.  GLOBAL  79.  A  FORTRAN  program 
to  extrapolate  dichotomous  animal  carcinogenicity  data  to  low  doses . 
National  Institute  of  Environmental  Health  Science  Concract  HOL¬ 
ES  2123. 

U.S.  Environmental  Protection  Agency.  1930.  Water  Quality  Criteria 
Availability.  Appendix  C  -  Guidelines  and  Methodology  Used  in 
Che  Preparation  of  Health  Effect  Assessment  Chapters  of  Che  Consent 
Decree  Water  Criteria  Documents.  45  Federal  Register  79347-79357. 


(8)  Th«  final  bioconcencracion  factor  (BCF^)  aCandardizad  to  reflect 
Che  value  for  freah  fiah  tissue  having  a  lipid  concent  of  9.6Z 
shall  be  determined  as  follows  in  order  of  preference: 

(a)  Measured,  steady-state  bioconcentracion  factors  from  standardized 
laboratory  tests  shall  be  recorded  as  BCF^.  If  more  than 

a  single  value  is  available  the  BCF^  shall  be  equal  to  the 
geometric  mean  of  the  reported  values: 

(b)  If  bioconcentracion  factors  are  available  from  other  laboratory 

tests,  Che  BCF  will  be  the  highest  of  che  following  values: 

m 

(i)  The  projected  steady-scate  BCF  as  calculated  from  Che 
test  data. 

Cii)  The  highest  individual  BCF  reported  during  the  study. 

(iii)  The  apparent  steady-state  BCF  if  steady-state  was  reached 
but  the  test  duration  was  not  of  sufficient  length. 

(iv)  The  BCF  obtained  by  dividing  Che  highest  tissue  concentration 
of  the  chemical  by  the  nominal  water  concentration. 
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(«)  if  a  measured  Kow  is  not  available  for  Che  chemical  of  interest 
Che  Kov  may  be  calculated  according  to  standard  references 
and  used  in  Che  regression  equation  in  (d). 


(£)  if  a  Kow  cannot  be  calculated,  BCFfi  may  be  estimated  on  a 
case-by-case  basis  using  other  regression  equations  or 
correlations  as  appropriate. 


(g)  The  final  bioconcentracion  factor  (BCF^)  will  be  obtained 
by  normalization  Co  9.62  lipids  as  follows: 


(i)  For  measured  bioconcentration  factors: 


BCFf  -  BCF^ 


where  BCF  ■  measured  bioconcentration  factor 

S 

L  ■  percent  lipid  content  of  fish  used  in  Che  test 


(ii)  For  calculated  bioconcentration  factors: 


where  BCF  ■  calculated  bioconcentration  factor  from 
c 

log  Kov  or  ocher  regression  equations . 

4.8  *  average  percent  lipid  for  test  fish  used  to 
develop  the  regression  equation  in  (d) 


I 


I: 


MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 
WATER  RESOURCES  COMMISSION 


GUIDELINE  -  MONITORING 
REQUIREMENTS  IN  WATER  DISCHARGE  PERMITS 


Implementation  of  Che  permit  programs  for  'surface  and  groundwater  discharges 
applicable  under  Public  Law  92-500  and  Act  245,  as  amended,  of  the  Public 
Laws  of  1929,  has  often  Included  the  requirement  for  self-monltorlng  within 
Individual  permits.  While  this  measure  has  aided  in  efforts  towards  the 
water  quality  goals  the  specified  monitoring  has  sometimes  been  of  a  general 
nature  and  In  excess  of  that  required  to  assure  environmental  protection. 

The  following  policy  was  approved  by  the  Water  Resources  Commission: 


Staff  is  hereby  directed  to: 

A.  Continue  to  evaluate  surface  water  and  groundwater  permits  on  a 
case-by-case  basis  to  tailor  monitoring  programs  to  specific 
discharges . 

B.  Reduce  monitoring  where  possible  while  establishing  frequency  and 
parameters  which  will  assure  environmental  protection. 

C.  Inform  permit  holders  when  they  receive  their  draft  permit  that 
such  evaluation  has  been  done  and  that  any  additional  suggestions 
are  welcome. 

This  guideline  will  be  binding  upon  the  Groundwater  Quality  Division  and 
Surface  Water  Quality  Division  of  the  Department  of  Natural  Resources  in 
permit  issuance.  This  guideline  will  become  effective  on  March  1,  1985. 


DEPARTMENT  OF  NATURAL  RESOURCES 
WATER  RESOURCES  COMMISSION 
GENERAL  RULE  S 

TABLE  OF  CONTENTS  AND  AUTHORITIES 

By  authority  conferred  on  the  water  resources  commission  as  follows: 

Part  1:  General  Provisions  . R  323.1001-R  323.1009 

Section  33  of  Act  No.  306  of  the  Public  Acts  of  1969,  as  amended,  being 
section  24.233  of  the  Michigan  Compiled  Laws. 

Filed  with  Secretary  of  State,  June  6,  1972  (Effective  June  21,  1972) 

Part  2:  Organization,  Operation  and  Procedures . R  323.1011-R  323.1027 

Sections  33  and  63  of  Act  No.  306  of  the  Public  Acts  of  1969,  as  amended, 
being  sections  24.233  and  24.263  of  the  Michigan  Compiled  Laws. 

Filed  with  Secretary  of  State,  June  6,  1972  (Effective  June  21,  1972) 


Part  3:  Hearings . R  323.1031-R  323.1038 

Section  33  of  Act  No.  306  of  the  Public  Acts  of  1969,  as  amended,  being 
sections  24.233  of  the  Michigan  Compiled  Laws.  Filed  with  Secretary  of 
State,  June  6,  1972  (Effective  June  21,  1972) 

Part  4:  Water  Quality  Standards . R  323.1041-R  323.1116 


Sections  2  and  5  of  Act  No.  245  of  the  Public  Acts  of  1929,  as  amended, 
being  sections  323.2  and  323.5  of  the  Michigan  Compiled  Laws. 

Filed  with  Secretary  of  State,  November  27,  1973  (Effective  December  12, 
1973)  and  amended  on  January  2,  1985  (Effective  January  18,  1985). 

Part  5:  Spillage  of  Oil  and  Other  Pollutants . R  323.1151-R  323.1169 

Sections  2  and  5  of  Act  No.  245  of  the  Public  Acts  of  1929,  as  amended, 
being  sections  323.2  and  323.5  of  the  Michigan  Compiled  Laws. 

Filed  with  Secretary  of  State,  March  6,  1973  (Effective  March  21,  1973) 

Part  6:  Cleaning  Agents  and  Water  Conditioners . R  323.1171-R  323.1181 

Section  3  of  Act  No.  226  of  the  Public  Acts  of  1971,  being  section 
323.233  of  the  Michigan  Compiled  Laws. 

Filed  with  Secretary  of  State,  October  4,  1972  (Effective  October  19,  1972) 
and  amended  October  3,  1973. 


Part  7: . (Reserved  for  Specific  Pollutant  Rules) 

Part  8: . (Reserved  for  Specific  Pollutant  Rules) 
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Parc  9:  Wastewater  Reporting  and  Surveillance  Fees.  .  R  323.1231-R  323.1242 
Sections  2,  6b  and  13  of  Act  No.  245  of  the  Public  Acts  of  1929,  as 
amended,  being  sections  323.2,  323.6b  and  323.13  of  the  Michigan 
Compiled  Laws.  Filed  with  Secretary  of  State,  November  1,  1971; 
(Effective  November  16,  1971).  Amendments  filed  with  Secretary  of 
State,  October  3,  1973  (effective  October  18,  1973). 

Part  10:  Treatment  Plant  Operators . R  323.1251-R  323.1259 

Section  2  of  Act  No.  245  of  the  Public  Acts  of  1929,  as  amended,  being 
Section  323.2  of  the  Michigan  Compiled  Laws.  Filed  with  Secretary  of 
State,  January  26,  1970  (Effective  February  10,  1970).  Amendments 
filed  with  Secretary  of  State,  September  5,  1973  (effective  September  20, 
1973). 

Part  11:  Construction  Grants  for  Wastewater  Treatment  Works 

R  323.1271-R  323.1288 

Section  12  of  Act  No.  329  of  the  Public  Acts  of  1966,  as  amended,  being 
section  323.122  of  the  Michigan  Compiled  Laws.  Filed  with  Secretary  of 
State,  October  10,  1974  (Effective  October  25,  1974). 

Part  21.  Wastewater  Discharge  Permits . R  323.2101  to  323.2160 

Sections  2  and  5  of  Act  No.  245  of  the  Public  Acts  of  1929,  as  amended, 
being  pages  32-50  of  Supplement  #72  of  the  Michigan  Administrative  Code. 
Filed  with  Secretary  of  State,  October  1,  1973. 

Part  22:  Ground  Water  Quality  .  R  323.2201-R  323.2211 

Sections  2  and  5  of  Act  245,  Public  Acts  of  1929,  as  amended,  being 
Sections  323.2  and  323.5  of  the  Michigan  Compiled  Laws.  Filed  with 
Secretary  of  State  on  August  14,  1980. 
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•Category  l-S*onb  evidence  M  wbnogereclty',  «»o  ‘Celeyty  «  WiliquW  or  no  wilTO  o<  MCTOjKV  Km  raeuMod In •» Maw in EPAe GmpBi and (an 

AMCL^  tcMy,  RMCL  Baited  on  AADl.  dteee  cMmk  lm  been  placed  at  «m  m«»-  •» 

■Category  *— Equivocal  Mm  (X  caranogarvdly.  *  CMM  bv  IARC  m  Qrowi  3  However.  Momnui  ogen  category 
RMCL  baM  on  cancar  i*>m  AADl  wan  oddaonel 
lector. 

Table  4A.— Classification  of  SOCs  and  IOCs  based  on  Proposed  EPA  Guidelines 


Cartnogarae  m  We/neee.  Cardnomoe  or  Inraotomern  vt  rata  and  mce  o(  boat  aaxaa.  peailNa  in 
Ceruncgenc  at  ran/ mce.  Canoar  In  aver.  dtytoid.  tongue.  ale.  toodequan  evidence  In  laanena 
Cnoragarac  m  we.  Canear  *i  torettomoin  (orafl,  eubcutaneoue  aeecaon  anee.  and  naan 
ewderoe. 

Caronoganc  m  Wa/hemetere/moo  liver  canear.  Ne  hwnan  amdanea 


Mutagen  No  I 


Carer egerve  at  rata/neoe  by  gmage.  retention.  Damn  at  mea  only. 
Carcatoganfc  at  bedt  aaaaa  ol  moa.  Uvar  hapatoceAutar  earanoma. 
Caronoganc  at  mea.  Uver  hepaaocefenr  earanoma. 


Cartan  PC8^  caronoganc  at  mea  and  ran  torafl.  Producee  baragn  and  maignant  neoptaama. 

Margate!  aanora  or  be  Mr  o<  bodi  aaaaa  ai  mea  Caronoganc  maMboMa 

Lanaad  mdanoa  M  cnonoganoly  ai  moa  Crtanoe  at  ran  aqtarocn  (baaad  on  NTP  draft  report). 

Caronoganc  in  tan  Atveont/tronclaonr  adanomaa  and  caronoinaa  In  boot  aaaaa  or  nata  (ora I).  However,  tieei 
IniTiaatn  oooaienea  or  naoptaadc  nodoea  ol  me  ivar  vt  ragh  done  mala  ran.  (Baaad  on  NTP  draft  report). 
Negative  In  atodtoe  In  ran  and  ndoa,  mouaa  daaa  not  ready  aotto.  Negative  tor  mutagenicity.  No  human  evidence. 

Negative  reaota  a,  both  ran  and  moa  NTP  (draft  report)  gavage  atudlaa.  Some  ceubon  ahood  be  uaed  anor 
below  MTU. 


atudri  are  net  oonOuerve 


i  Ngh  doee  may  hove  I 


Negative  at  one  CXT  been  ay  (adcnmi)  up  to  MO  ocm  MTD  wet  not  reachad.  Negative  m  mcraoal  Ooeeae,. 
tneuffioant  attormeHuri  to  deienwne  whether  or  not  ttylene  marl  a  caronoganc. 

Inadequate  dare  to  Mendy. 

Do. 

Negeove  raaulta  in  Cudaa.  Induing  NCt.  1S7B.  bcouay. 

Negative  in  ?  raeoaa  and  negadve  At  wtort  term  taala 
Negative  ranfta  n  aevatal  atudlaa  naming  the  NO  buaaeay. 


By  aameicn.  ceronogerec  ai  Humana  aid  anenata.  By  aigeatlon  o«  ntemedote  (>  to  tun  length)  range  enryeo 
at  ataman  hanign  polype  at  male  we.  However,  die  avadabN  apenneotopc/enpanmantal  date  am  maderpme 


to  conclude  diet  die  dtamcar 


CaronogenC  in  htenana  by  aihatodon  and  aigaabon.  However,  die  chemical  hae  potenael  eeaenoal  nutrient  van 
Caronoganc  at  humane  by  nhanoon  end  rodente  by  atbetrachee)  awanaon.  However,  layaaiaig  cirm 
to  conclude  dial  the  chemioal  C  caronoganc  an  ngeaaon. 

Umded  evatance  n  humane  aepoeed  to  cettrUum  fumee.  cancer  at  rats  aapoaed  to  cadmium  ehtonda  earned t 
given  cadrmen  tads.  However,  regulating  ee  "D”  once  mere  C  awdequete  evidence  to  conclude  am  t< 


i  there  n  atedeouete  evtdenoe 


.  jryecoon  am  fcjmon  n  emmets 
he  chemcer  w  ceronogerec  vte 

regUaang  ae  ~0~  wnce  them  a 
taanen  caronogan  vw  vtgeenon 


Umdad  eatdanew  at  Humana  by  tnhatatton.  euftoent  evidence  si  erUmete  by  adientian  end  enaction.  However, 
nadvgjen  ewdence  to  conclude  that  die  chenacl  C  a  caronoganc  tm  vtgeenon 

Sufficient  mtdence  In  ataman.  Kidnoy  aanora  by  oral  route  at  rats.  However.  etaufToent  beu  to  ragman  at 
andaouata  dan  to  daaady. 

Da 

Da 

Oa 

Do. 

Oa 
Oa 
Oa 
Oa 
*  Oa 


Table  5. — RMCL  Options  fop  Category  II  Table  5.— RMCL  Options  for  Category  ll  Table  S.~ RMCL  Options  for  Category  ii 

Contaminants  Contaminants — Continued  Contaminants — Continued  ’■/ 
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9.  Zinc 

Zinc  was  also  included  in  the  list  of 
lOCs  under  consideration  for  Revised 
Regulations  in  the  ANPRM.  The  Agency 
has  not  identified  any  adverse  health 
effects  that  are  caused  by  zinc.  The  NAS 
Safe  Drinking  Water  Committee 
[Drinking  Water  and  Health,  1977.  Vol. 

I)  concluded  that,  “zinc  is  an  essential 
nutrient  for  humans.  There  is  evidence 
of  borderline  deficiencies  of  the  element 
in  children  in  the  United  States  as  well 
as  in  other  parts  of-the  world  ....  The 
possibility  of  detrimental  health  effects 
arising  from  zinc  consumed  in  food  and 
drinking  water  is  extremely  remote." 

Thus.  EPA  has  concluded  that 
potential  adverse  health  effects  will  not 
arise  from  zinc  in  drinking  water  and 
this  compound  is  not  being  considered 
for  regulation  at  the  present  time. 

VIII.  Synthetic  Organic  Chemicals: 
RMCL's 

The  ANPRM  (48  FR  45502)  listed  a 
total  of  43  synthetic  organic  chemicals 
(SOCs)  that  were  being  considered  for 
inclusion  in  the  NPDWR.  Inclusion  of 
specific  SOCs  on  the  list  was  based 
upon  the  occurrence  or  potential 
occurrence  of  the  SOC  in  drinking  water 
and  the  potential  health  effects  of 
exposure  to  that  SOC.  Inclusion  in  the 
list  did  not  necessarily  mean  that 
regulations  would  be  developed  for  the 
SOC  but  that  those  were  the  SOCs 
currently  being  considered;  other  SOCs 
not  listed  could  also  be  considered  and 
included  in  the  NPDWR.  Selection  of 
SOCs  for  the  NPDWR  is  based  upon  an 
analysis  of  occurrence  and  potential 
occurrence,  the  significance  of  potential 
human  exposure,  associated  health 
effects  of  exposure  and  other  pertinent 
factors. 

EPA  is  today  proposing  to  regulate  26 
of  the  43  SOCs  in  the  ANPRM;  five  of 
the  SOCs  were  determined  to  be 
inappropriate  for  regulation  due  to  such 
factors  as  lack  of  potential  occurrence  in 
drinking  water,  lack  of  actual 
occurrence  data,  or  insufficient  health 
effects  data.  Short-  and  longer-term 
toxicology  assessments  have  been 
developed  for  those  five  SOCs  for  which 
regulations  are  not  appropriate;  these 
assessments  may  be  converted  to  formal 
Health  Advisories.  In  addition,  12  SOCs 
of  the  43  SOCs  will  be  reconsidered  in 
later  phases  of  the  Revised  Regulation 
development  as  additional  data  become 
available  (see  Table  1). 

RMCLs  are  proposed  for  26  SOCs  for 
which  the  Administrator  has  determined 
that  (1)  Analytical  methods  are 


available,  (2)  exposure  to  any  of  these 
SOCs  "may  have  any  adverse  effect 
upon  the  health  of  persons”  and.  (3)  they 
occur  or  are  likely  to  occur  in  drinking 
water. 

Below  are:  (1)  A  summary  of  the 
availability  of  analytical  methods,  and 
(2)  summaries  per  SOC  of  analytical 
methods,  occurrence/exposure  and  s 
toxicology. 

In  the  MCL  proposal,  EPA  will 
propose  the  analytical  methods  that 
have  been  determined  to  be 
economically  and  technologically 
feasible.  In  the  toxicology  discussion  for 
each  SOC,  the  acute  and  chronic  toxic 
effects  of  exposure  along  with  any 
carcinogenicity  data  are  summarized. 
When  data  are  available,  adjusted 
acceptable  daily  intakes  (AADIs)  based 
on  non-carcinogenic  effects  are 
determined  for  long  term  exposure  to  the 
SOCs.  In  addition,  short-term  exposure 
is  also  considered  and  short-term 
assessments  are  determined  for  1-day 
and  10-day  exposures.  These 
assessments  are  provided  for  both  SOCs 
for  which  RMCLs  are  proposed  and  for 
those  SOCs  for  which  regulations  do  not 
appear  to  be  appropriate.  A  summary  of 
health-related  guidelines  prepared  by 
other  groups  and  organizations  is 
provided  for  each  SOC.  Values  that 
have  been  calculated  by  the  World 
Health  Organization  (WHO),  the 
National  Academy  of  Sciencies  (NAS). 
EPA's  Office  of  Water  Regulations  and 
Standards  (OWRS,  Water  Quality 
Criteria)  and  EPA's  Office  of  Pesticide 
Programs  (OPP)  have  been  included.  In 
several  instances,  these  values  differ 
from  the  proposed  AADIs.  This  is  due  to 
several  factors,  including  the  use  of 
different  uncertainty  factors,  and 
reinterpretation  of  data  and  varying 
assumptions.  In  addition,  new  data  may 
have  become  available  over  the  years 
which  has  resulted  in  the  derivation  of 
an  AADI  which  differs  from  older 
calculated  values.  Taste  and  odor 
threshold  values  also  have  been 
included  for  certain  contaminants. 

A  summary  of  the  RMCLs  and  AADIs 
is  presented  in  Table  12.  Risk  estimates 
have  been  projected  using  calculation 
models  for  SOCs  for  which  data  are 
available  and  are  summarized  in  Table 
13.  Short-term  assessments  and 
provisional  AADIs  for  SOCs  for  which 
RMCLs  are  not  proposed  are 
summarized  in  Table  14  and  short-term 
assessments  for  SOCs  for  which  RMCLs 


are  proposed  are  summarized  in  Table 

15. 

A.  A  vailability  of  Analytical  Methods 


EPA  approved  analytical  methods  are 
available  for  most  of  the  SOCs  being 
considered  in  this  RMCL  proposal. 

These  methods  may  involve  gas 
chromatography  (GC),  gas 
chromatography /mass  spectrometry 
(CG/MS),  and  and  high  pressure  liquid 
chromatography  (HPLC). 

Purge  and  trap  methods  are  available 
for  those  SOCs  that  are  volatile.  Those 
compounds  which  are  methylene 
chloride  extractable  may  be  analyzed 
by  600  series  methods  (i.e.,  EPA  methods 
for  analysis  of  priority  pollutants).  Other 
compounds  may  be  analyzed  by  newer 
methods  developed  recently  but  not  yet 
approved  by  the  Agency. 

Since  a  number  of  the  600  aeries 
methods  have  been  recently  applied  to 
drinking  water  samples  in  addition  to 
waste  effluent  samples,  multi-laboratory 
method  validation  data  are  available  for 
many  of  the  compounds  in  this  proposal. 
Multi-laboratory  data  from  performance 
evaluation  studies  are  also  available  for 
some  compour  -:s.  using  reagent  water. 
For  the  newer  methods,  only  single 
laboratory,  single  operator  performance 
data  are  available. 


Table  i 2— Proposed  RMCL's  and  aadi's 
for  SOC  s  Proposed  for  Regulation 


SOC 

Safety 

factor 

AADt  ' 
(mg/I) 

Pro¬ 
posed 
RMCl 
(mg/r ) 

Acrylamide - 

too 

•0.007 

0 

Aiacmor - - 

Aicbcarb.  aidcaft)  auttomde 

NA 

NA 

o 

and  attcarto  suffona. 

too 

*0.042 

0  000 

Carboturan  - . . 

100 

aie 

0.036 

Ch^prdana - - — 

100 

0.03 

0 

at 1 Z-OcMarMtftyWW - 

1.0C0 

0.35 

007 

D8CP _ 

NA 

NA 

0 

1  ^-OeNoropropane . 

NA 

NA 

0006 

o-D*cMoroOartxana — 

1,000 

3  12 

062 

100 

»  0.35 

0.07 

NA  ! 

NA 

0 

100 

0.070 

0 

1,000 

•3.4 

0.68 

1.000  I 

•  0.0025 

0 

Haptachtor  epoxide  _ - ' 

1.000  I 

•0.001 

0 

1,000  1 

•  0.01 

00002 

Metnoxychtor - 1 

100  | 

1  7 

034 

Monochiorodenzene  J 

1.000  1 

•3.0 

006 

NA  . 

NA 

0 

100  I 

1.1  | 

0.22 

1,000 

•  70 

100  1 

10.1 

2.0 

2.4,5-TP. ...... 

NA  | 

0.26 

0  052 

NA 

NA 

0 

trans- 1  ,2-Oicfiioroathyiane - 

1.000  , 

0.35 

0.C7 

Xylene.  j 

1.000  | 

•2.2 

0.44 

1  Dow  not  coorartf  caronogamafy  potent*/ 

•  Tha»a  AADIs  -provisional"**  they  war*  de¬ 

termined  from  twdw  of  than  lifetime  duration  (aporom- 
matafy  2  yaarv  for  an  aramaj  study) 

Note — NA»Noi  ava saUa. 


m 


Federal  Register  /  Vol.  50.  No.  219  /  Wednesday,  November  13,  1985  /  Proposed  Rules  47021 


the  test  data.  Another  commenter  stated 
that  “a  safety  factor  of  100  should  be 
used  to  account  for  differing  sensitivities 
within  the  heterogeneous  population 
(e-g..  young  vs.  old);  variability  in  body 
weights  and  the  amount  of  water 
ingested  daily;  and  uncertanties  in 
extrapolation".  Another  commenter  felt 
"NAS"  safety  factors  are  appropriate 
only  when  epidemiolgical  date  are 
lacking.  If  historical  data  are  available 
to  allow  a  lower  safety  factor  (e.g..  NOs) 
or  where  a  benefit  can  be  prescribed 
(e.g..  fluoride)  then  a  lower  safety  factor 
should  be  applied". 

(6)  What  approach  should  be  used  to 
set  RMCLs  for  carcinogens? 

Eight  commenters  addressed  how 
RMCLs  should  be  set  for  carcinogens. 
Four  commenters  felt  that  setting 
RMCLs  at  zero  for  non-threshold 
carcinogens  was  appropriate,  however 
RMCLs  must  be  clearly  defined  as  a 
health  goal.  A  common  sentiment  among 
some  of  these  commenters  was  that  zero 
provides  little  foundation  for  the 
establishment  of  MCLs.  Furthermore, 
these  commenters  felt  that  RMCLs  serve 
no  purpose  and  are  impractical  because 
they  are  confusing  to  the  public  and  the 
press,  if  not  the  regulated  community. 
Despite  the  shortcomings  of  RMCLs,  a 
few  commenters  made 
recommendatipns  on  how  to  improve 
the  understanding  of  RMCLs.  One 
commenter  recommended  that  EPA, 
States  and  the  American  Water  Works 
Association  develop  educational 
material  to  explain  the  differences 
between  RMCLs  and  MCLs.  Another 
commenter  suggested  that  RMCLs  and 
MCLs  should  be  proposed  and 
promulgated  simultaneously. 

Another  suggestion  as  to  how  RMCLs 
should  be  set  for  carcinogens  was 
expressed  by  one  commenter  to. 
"evaluate  each  compound  and  based  on 
strength  of  the  scientific  data  and 
comparative  carcinogenicity  of  each 
compound,  establish  an  RMCL  at  a  level 
determined  to  have  a  mininal  or 
insignificant  health  risk.  These  risk 
levels  should  be  consistent  with  past 
determinations  of  "acceptable"  risks  to 
society,  possibly  1(T6". 

Two  commenters  were  opposed  to 
using  risk  models  because  there  are 
such  a  variety  of  models  which  argue 
against  the  selection  of  only  one  for  risk 
assessments.  One  commenter  suggested 
EPA  should  consider  a  combination  of 
mathematical  models  and  the  safety 
factor  approach.  Another  commenter 
said,  "due  to  the  inadequacies  in  today's 
science.  EPA  should  state  that  they  are 
unable  to  determine  safe  levels  for 
carcinogens". 

One  commenter  recommended  that 
animal  bioassay  results  would  have  to 


be  considered  “sufficient"  evidence  of 
carcinogenicity  before  they  can  be 
considered  for  use  in  human  cancer  risk. 
They  suggested  using  lARC's 
classification  scheme  which  states  that 
“limited"  evidence  in  animals  is 
“inadequate”  to  evaluate  the 
carcinogenicity  in  humans. 

(7)  Is  waiving  certain  MCLs  when 
susceptible  populations  are  not  affected 
an  appropriate  approach? 

Five  comments  addressed  the  issue 
whether  to  waiver  certain  MCLs  when 
susceptible  populations  are  not  affected. 
The  commenters  were  split  on  this  issue, 
three  felt  this  was  an  appropriate 
approach,  particularly  concerning 
nitrate. 

Two  commenters  did  not  favor  this 
approach.  One  commenter  stated  that, 
“waivers  based  on  population  would  be 
very  subjective  and  lead  to  the  setting  of 
undersirable  precedents.  Gathering  the 
data  to  make  determinations  for  a 
‘susceptible  population’  would  be  too 
timely  and  costly  and  populations  are 
tco  mobile.  Furthermore,  failing  to 
account  for  synergistic  effects  from 
other  exposures  would  make  any  waiver 
meaningless  in  terms  of  protecting 
public  health”. 

(8)  Should  separate  or  different  MCLs 
be  considered  for  certain  contaminants 
for  non-community  water  systems? 

Two  commenters  addressed  this  issue. 
One  commenter  favored  the  existing 
procedures  for  non-community  water 
systems  to  comply  with  the  MCLs  for 
coliforms.  turbidity  and  nitrates.  The 
other  commenter  recommended 
“changing  the  definitions  for  community 
and  non-community  to  more  properly 
reflect  the  difference  between  transient 
and  non-transient  populations  because 
the  current  approach  of  resident  vs.  non¬ 
resident  does  not  properly  protect  the 
health  of  persons  using  drinking  water 
from  systems  such  as  schools  and 
factories  which  are  non-community 
systems  that  may  have  excessive 
concentrations  of  other  contaminants, 
such  as  lead.  Community  systems 
should  apply  to  non-transient 
populations  such  as  schools,  day-care 
facilities,  and  factories  not  just 
residential.  Non-community  systems 
should  apply  to  true  transient 
populations  such  as  hotels, 
campgrounds,  gas  stations,  restaurants 
etc". 

(9)  Which  analytical  methods  are 
most  reliable? 

Only  a  few  comments  were  received 
which  addressed  the  availability  of 
analytical  methods  for  contaminants 
under  consideration.  The  following 
discussion  will  be  summarized  per 
chemical. 


Inorganic  C  iemicals  «*V 

Asbestos 

—a* 

One  commenter  noted  that  the  onlj 
available  analytical  method  for  asbes 
in  water,  transmission  electron 
microscopy,  is  very  expensive  ($300- 
$600  per  sample).  This  method  is  neitherC'A 
precise  nor  accurate  enough  to  use  for 
enforcement  purposes. 

Chromium 

One  commenter  noted  that  there  are 
two  methods  to  separate  dissolved  Cr 
(ID)  from  Cr  (IV).  The. first  was 
developed  by  Martin  and  Riley  at  U.S.  > 
EPA.  Environmental  Monitoring  and 
Support  Laboratory  (EMSL).  The 
colorimetric  method  ( Standard  Methods, 
15th  ed.  #312.B)  is  also  valuable  for 
distinguishing  the  hexavalent  form.  Thejwj 
also  mentioned  that  Krull.  Panaro  and 
Gersmar  (/.  Chrom.  Science.  In  press. 

1983)  have  developed  a  method  for 
speciation  of  Cr  (VI)  and  Cr  (ID)  in  jyJ 
water  using  HPLC-Direct  Coupled 
Plasma  Emission  Spectroscopy. 

Another  commenter  recommended 
that  the  Atomic  Absorption  method  be  v'\ 
used  to  screen  for  total  chromium,  but  V -j 
that  Cr  (VI)  should  be  the  basis  for  the 
MCL 

Pesticides 

One  commenter  noted  the  analytical  *■  ■> 
method  for  glyphosate  in  water  requires 
a  high  degree  of  technical  skill  and  is  -» 
very  expensive.  Costs  are  about  $200  pe/1*^ 
sample.  National  cost  for  each  public 
water  system  to  monitor  two  times  per 
year  would  approach  $100  million. 

Another  commenter  noted  that  while  v  ^ 
electron  capture  detection  has  excellent 
characteristics  for  insecticides  and 
herbicides  regulated  by  the  SDWA.  it 
has  generally  poor  detection  ability  for 
the  currently  used  phosphorous  and  '*.'!■ 
nitrogen  containing  pesticides.  Specific  ‘  *  ‘ 
detectors  are  required  such  as. 
thermionic  detection  to  detect  even  high*77 

levels  of  atrazine.  simazine  and  tabufos.’-." 

V/ 

PART  141 — [  AMENDED) 

For  the  reasons  set  out  in  the  '"j , 

preamble,  it  is  proposed  that  the 
following  be  added  to  proposed  Subpart"  " 
F,  Part  141,  Subchapter  D,  Chapter  I  of 
Title  40.  Code  of  Federal  Regulations  as..’, 
proposed  on  May  14. 1985  (50  FR  20175) 

1.  The  authority  section  of  Part  141  •-  » 

continues  to  read  as  follows: 

Authority:  42  U.S.C.  300g-l.  300g-3.  *.\- 

300j-4.  and  300j-9. 

2.  It  is  proposed  that  Subpart  F.  40 

CFR  141.50  is  amended  by  adding  (a)  (61 
through  (15)  and  (b)  table  entries  (4)  »\V 

through  (18)  to  read  as  follows: 


ft 

1 


W3 


9  141.50  Recommended  maximum 
contaminant  (avals  for  organic 
contaminants. 

(a)  *  *  * 

*  «  •  *  • 

(6)  Acrylamide, 

(7)  Alachlor, 

(8)  Chlordane. 

(9)  DBCP, 

(10)  ED& 

(11)  Epichlorohydrin, 

(12)  Heptachlor, 

(13)  Heptachlor  epoxide, 

(14)  PCBs, 

(15)  Toxaphene. 

(b)  *  *  * 


CoRtrrtnant 

RMCL 

mg/I 

(4)  Afcacarft.  tfdcarb  auffonda  and  atocarfc  «4- 

0.000 

0.036 

? a-n  .....  _  _ 

0.07 

0.62 

0.07 

0.07 

(10)  Ethyfcanzana _  .... _ _ _ 

0.68 

111)  IMM _ _ _ _ _  0.0002 

(12)  U*notYCfttor _ _ _ _ _ _  0  34 

(15)  Styrtw — - - - - -  0.14 

(16)  Tokmrm. _ _ ..... _  iO 

(17)  2.4,5-TP -  0.052 

(18)  Xy*ana -  0.44 


3.  It  is  proposed  that  proposed 
Subpart  F,  {  141.51  be  amended  by 
adding  (b)  table  entries  (2)  through  (12) 
to  read  as  follows: 

9  141.51  Recommended  maximum 
contaminant  lev  el  i  for  Inorganic 
contaminants  i 

(a)  [Reserved] 

M*  *  * 


(2)  Aram - - - -  0.05 

13}  Aabwtcv  (mtdum  and  long  flbora)-.- _  ’7.1 

(4)  Sanum _  1.5 

(5)  Cadmium _ _ _ _ _  0.005 


(61  Chromium  (to(4i| _ _  0.12 

(7)  Coppar - - -  13 

(0)  Load _ .. _ 0.020 

(0)  Marcury _ _ 0.003 

(10)  Nitratt  (as  N) _ _  10  0 

(11)  Nitnta  (aa  N) _ _ _  i.O 

(12)  Satamum . . . .  0.045 

1  Mata”  Vwi  par  mm. 

4.  It  is  proposed  to  add  a  new  9  141.52 
to  40  CFR  Part  141  to  read  as  follows: 

9  141.52  Recommended  maximum 
contamlnantlavals  for  microbial 
contaminants. 

(a)  Recommended  maximum 
contaminant  levels  are  zero  for  the 
following  microorganisms:  total 
coliform8,  Giardia.  and  viruses. 

(b)  Recommended  maximum 
contaminant  levels  for  the  following 
microorganisms  parameters  are  as 
indicated:  Turbidity  0.1  Nephelometric 
Turbidity  Unit 
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